
^^-§i_^ 



^^^) 



CIENTIFIC 




kgfca^, 



^^a*n*9*^^^^^i^^^*^r^ 



i ■ ■ ■ ■ t n^v^^*wvm 



MERICAN 



*^3u — •" 



[Entered at the Post Office of New York, N. Y., as Second Class Matter. Copyright, 1909, by Munn & Co.] 



Vol. C— No. 6. I 

Established 1845. J 



NEW YORK, FEBRUARY 6, 1909. 



r 10 CENTS A COl 
L S3. 00 A VKAK 



COPY 




This magnet is 60 inches in diameter and will handle "skull cracker" balls weighing 50,000 pounds. 
THE BIGGEST LIFTING MAGNET IN THE WORLD.— [See page 112.] 



no 
SCIENTIFIC AMERICAN 

ESTABLISHED 1845 
MUNN & CO. - - Editors and Proprietors 



Published Weekly at 
No. 361 Broadway, New York 



Charles Allen Munn, President, 

361 Broadway, New York. 

Frederick Converse Beach, Sec'yandTreas. 

361 Broadway. New York. 



TERMS TO SUBSCRIBERS. 

One copy, one year ; for trie United States or Mexico $3.00 

One copy, one year, for Canada 3.75 

One copy, one year, to any foreign country, postage prepaid, 18s. 6d. 4.50 

THE SCIENTIFIC AMERICAN PUBLICATIONS. 

Scientific American (established 1845) $3.00 a year 

Scientific American Supplement (established 1876) 5.00 " 

American Homes and Gardens 3.00 " 

Scientific American Export Edition (established 1878) 3.00 " 

The combined subscription rates and rates to foreign countries, includ- 
ing Canada, will be furnished upon applicatiou. 

Remit by postal or express money order, or by bank draft or check. 
MUNN & CO., 361 Broadway, New York. 

NEW YORK, SATURDAY, FEBRUARY 6, 1909. 

The Editor is always glad to receive for examination illustrated articles 
on subjects of timely interest. If the photographs are sharp, the articles 
-short, and the facts authentic, the contributions will receive special at- 
tention. Accepted articles will be paid for at regular space rates. 



LESSONS OF THE "REPUBLIC" DISASTER. 

To the mind of the naval architect and the steam- 
ship official, the most alarming feature of the sinking 
of the "Republic" is the fact that, although hut one 
compartment was penetrated, her bulkhead subdivision 
failed to keep the ship afloat. Does this mean that 
the much-vaunted cellular and compartmental con- 
struction of modern steamships is inadequate; or does 
it mean that, although the theory is correct, it has 
been carried out in practice with too nice a regard for 
economy of construction, and that watertight bulk- 
heads that are watertight exist only upon the draft- 
ing board of the designer and in the carefully-written 
advertising literature of the steamship companies? 

The Scientific American would be the last to play 
the part of alarmist, except upon the most profound 
conviction that danger existed. But we are free to 
confess that there are conditions attending the loss 
of this ship which render the disaster extremely dis- 
quieting, and serve to shake our faith in the water- 
tight qualities of the bulkheads, upon which we rely 
for the safety of the modern transatlantic liner. Had 
the "Republic" been an old ship, or had she been built 
for a company that was hampered by a shortage of 
funds, and built by a firm that was notorious for the 
construction of cheap and flimsy vessels, the case 
would not wear such an ominous aspect. But the 
"Republic," like all the ships of the famous White 
Star Line, was built under a system of contracts which 
is peculiarly favorable to first-class construction. 
Messrs. Harland & Wolff have an arrangement with the 
White Star Line, by which they receive, as compensa- 
tion, a certain percentage on the cost of the completed 
ship. The vessels turned out by the famous Belfast 
yard are credited with being equal, if not somewhat 
superior, to those built by the other leading British 
yards. Hence, it is reasonable to assume that, in her 
construction, she represented the most approved 
methods of steamship construction. 

When she started from New York on her fatal trip, 
she was considered to be practically unsinkable by 
collision. So numerous were her compartments, so 
staunchly were her subdividing bulkheads built, that 
any qualified expert would have confidently asserted 
that two of her compartments might be flooded with- 
out sending the ship to the bottom. And yet the "Re- 
public," as the result of the penetration of a single 
one of her compartments, now lies in 250 feet of water. 

By piecing together the accounts of the disaster 
given by the officers and crew of the ship, it would 
appear that the watertight doors leading into the 
wrecked engine room were all securely closed imme- 
diately after it was penetrated by the bow of the 
"Florida." The engine room was speedily flooded, and 
probably was soon filled with water to a depth of 35 
to 40 feet above the inner bottom. Under such a 
head of water the pressure against the stretch of 
■bulkhead dividing the engine room from the boiler 
room would be over a ton to the square foot at the 
floor level, and over the whole area of the bulkhead 
for a height of 20 feet above the engine-room floor, 
the total pressure tending to burst in the bulkhead 
would be about 1,200 tons. It will be understood 
that, under such a load, the tensile stresses tending 
to tear the wall open at the seams would reach 
a high figure. Such evidence as has come to hand 
indicates that it was the bulkhead astern of the engine 
room that failed, the settling of the ship by the 
Stern pointing to a gradual invasion of the after por- 
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tion of the vessel by the inflowing water. If this be 
the case, it is not unlikely that the bulkhead failed 
by a starting of the seams; for in this case the inflow 
of water would be gradual; a fact which would account 
for the long period of time that the ship remained 
afloat. 

It has long been our impression, that if there were 
a weak point in the construction of modern steam- 
ships, it was to be found in insufficient riveting and in 
the inadequate amount of stiffening worked into the 
bulkheads. The ordinary construction is to. use a % 
or 7/16-inch plate, stiffened by 3 x 3 or 3% x 7-inch 
angles,, according to the size of the ship. We do not 
know what weight of plating and reinforcement was 
used in the "Republic," but it is certain that such 
construction as we have indicated above would never 
be used by a hydraulic engineer, if he were building 
a dam or a lock gate, or flat-sided tank, to withstand 
a head of 40 feet of water or more. It should further- 
more be borne in mind that the "Republic" was favored 
by a practically calm sea. Had the ship been rolling 
and scending in a heavy Atlantic gale, the strain upon 
the bulkheads would have been correspondingly 
greater; and it must be regarded as one of the most 
fortunate features of this disaster, that it happened in 
such quiet weather. 

If the loss of this noble ship leads, as in our opin- 
ion it should, to the creation of expert commissions 
to investigate the question of bulkhead construction, 
and draw up standard specifications for the same, the 
loss of the "Republic" will be, after all, but a small 
price to pay for the restoration of that sense of secur- 
ity in transatlantic travel which the sinking of this 
thoroughly up-to-date ship has unquestionably shaken. 

In closing this article, we wish to add our tribute 
to the splendid discipline and devoted attention to duty 
which marked the conduct of the officers and crews, 
both of the stricken vessel and of the ships which 
were summoned by wireless telegraphy to their assist- 
ance. Capt. Sealby and his officers and crew lived 
up to the best traditions of the transatlantic service. 
In serving as the direct means of the rescue of the 
thousands of souls concerned in this mishap, wireless 
telegraphy has added greatly to its prestige. It should 
be made compulsory by law upon every passenger 
steamer that travels the frequented routes of the 
Atlantic Ocean. 

FRANCE AND THE AEROPLANE. 

If the record of the past year is a safe criterion*- 
France is about to take as prominent a part in the 
development of the aeroplane as she did in the im- 
provement of the automobile. Although the invention 
of the automobile is by no means to be ascribed to 
the French alone, no one will grudge them the credit 
of having been the first to develop the machine to a 
point of speed and reliability at which its rapid com- 
mercial success was assured. Similarly, we may ex- 
pect that the great enthusiasm and liberality with 
which they have taken up the problem of mechanical 
flight will result in the production of an aeroplane, 
which, in reliability, speed, and range of action, will 
be as perfect as those automobiles in which the French 
astonished the world a. few years ago by winning 300- 
mile road races at speeds of over 50 miles an hour. 
We say this without any disparagement of the good 
work that is being done, on a much more limited scale, 
in this country; indeed, we must ever remember that 
the most brilliant flights of the past year were 
achieved by an American-built machine of a purely 
American design. The strong position held by the 
French people lies in the widespread enthusiasm with 
which they have taken up this new form of locomo- 
tion, the large number of intelligent men who are 
building and trying out various types of aeroplanes, 
and lastly, the great liberality with which the art is 
being stimulated by the offering of attractive prizes. 

Speaking of Wright's successes, it might be men- 
tioned here that the official account of his longest 
flight, made on the last day of the year, which has 
recently come to hand, shows that the closed, circuit 
over which the flight was made was marked out by 
three flags which formed an isosceles triangle, the 
two long sides measuring 1,000 meters each and the 
base 200 meters. The circuit thus formed measured 
a little over 1 1/3 miles. The total official distance, 
measured exactly on the sides of the triangle, and 
allowing nothing for the turns, was 76.5 miles, which 
was traversed in 2 hours, 18 minutes, 33 3/5 seconds, 
at a speed of 30.95 miles per hour. But it should be 
borne in mind that, in order to make the turns, 
Wright was obliged to keep, well outside the triangle; 
and it is fair to assume that the 168 turns served to 
bring up the total distance covered to fully 90 miles, 
and the average speed to over 35 miles per hour. 

Evidence of the great hold which the new sport has 
taken upon the French people is afforded by the fact 
that the French company which bought the Wright 
patents has in hand orders for the construction of 
thirty-three machines. The Voisin brothers, builders 
of the type of aeroplane used by Farman and Dela- 
grange, and also M. Pelterie, have several orders on 
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hand, and outside of these three firms there are other 
less well-known builders, to say nothing of the private 
individuals, who are constructing machines ready for 
the forthcoming season. 

It is estimated that altogether some $300,000 will be 
offered for contests during the coming year. One of 
the latest is a single prize of $2,000 which has been 
placed at the disposal of the Aero Club of France. It 
is to be open to all types of flying machines, and to 
dirigibles not exceeding 1,200 cubic meters capacity. 
The prize will be won by covering a 105-mile course. 
The most notable aeronautic meeting of the year will 
be held at Brescia next September, when prizes to the 
amount of $20,000 will be offered. The leading event 
will be a trial for a distance of 93.2 miles over a quad- 
rangular circuit, to be laid out on a plain comparative- 
ly free from villages, trees, or other obstructions. It 
is also announced that the abandonment of the Grand 
Prix race for automobiles has rather encouraged than 
otherwise the promoters of the Anjou Flight Cup, the 
contest for which is to take place from Angers to 
Saumur and back, a total distance of 80 miles. It has 
even been suggested that the place of the motor car 
Grand Prix be taken by a big aeronautic meeting to 
be held some time in September. 

Finally, the offer by the Daily Mail of a $2,500 prize 
for the first crossing of the. English Channel during 
the year 1908 by an aeroplane has been extended by 
that journal to the present year, and the amount of 
the prize has been increased to $5,000. In view of the 
fact that Wilbur Wright has covered in a single flight 
a distance between three and four times as great as 
that which separates the French and the English 
shores, there is no question of his ability to win this 
prize, should he be willing to take the risks involved. 
The chief, and practically the only risk, would be that 
of the stopping of the motor; and the danger of alight- 
ing on the sea might be eliminated by fastening a 
couple of light racing shells to the runners below the 
planes, and choosing a perfectly calm day for the 
attempt. 

THE " TRUST " SYSTEM AS APPLIED TO SCIENTIFIC 
RESEARCH. 

An interesting development in modern scientific in- 
vestigation and research is the general tendency to 
apply the principles of efficiency and concentration 
and organization used so effectively in American man- 
ufacturing industries. The fundamental methods 
which the great corporations or trusts have developed 
for the successful conduct of their businesses, seem 
equally applicable to scientific work. The benefits of 
adequate capital and a well-organized plant, together 
with a spirit of co-operation rather than competition, 
can be seen in a number of important scientific insti- 
tutions in the United States. 

With adequate equipment in the way of laboratories, 
observatories, apparatus, and instruments thus made 
possible, there comes the bringing together of men 
working in the same or allied fields, so that they co- 
operate harmoniously without waste of effort or in- 
adequate treatment of any individual features of an 
investigation, due to the limitations of a single worker. 
The investigation when completed stands as the united 
and matured thought of a great institution. While 
every individual receives due credit for his share, it is 
as a part of a large and most useful whole. The ten- 
dency, therefore, is not to destroy individualism or 
initiative in scientific work, but to raise its standard, 
and to insist that the finished product shall represent 
everything that modern science can contribute to the 
particular subject. The result is that to-day all the 
greater, and especially many of the newer scientific 
institutions, are able to point with pardonable pride 
to valuable discoveries and investigations by members 
of their staffs, which even when measured from the 
utilitarian standpoint show a direct and important 
return for the capital invested. 

Thus the recent study of the sun spots at the Mt. 
Wilson Observatory of the Carnegie Institution, made 
possible only by a special astronomical observatory 
and magnificent instrumental equipment, has brought 
more to our knowledge of this department of solar 
physics than has been gained by all previous observa- 
tions. The explorations and studies of the American 
Museum of Natural History have produced results in 
the way of collections and scientific information more 
than commensurate with the scale of the expeditions; 
while such a great discovery as the anti-serum treat- 
ment for cerebro-spinal meningitis, developed at the 
well-equipped Rockefeller Institute for Medical Re- 
search, is but one indication of the usefulness of this 
institution. Indeed, it is most interesting to realize that 
the best scientific men have been only too anxious to 
apply modern business methods to their work, and 
without the sacrifice of scientific ideals in their search, 
to meet the tests of a practical and utilitarian age. 

Modern scientific institutions of the type mentioned 
are a source of inspiration to the individual worker, 
because they are able to provide him with means for 
the adequate development of some investigation which 
can be shown worthy of support and encouragement. 
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ENGINEERING. 

As an evidence of the thoroughness which marks 
the practice of the United States Steel Corporation, it 
may be mentioned that they are about to institute a 
new departure in steel works practice by establishing 
near Duquesne, Pa., a special bureau for scientific re- 
search. Systematic experimental work will be carried 
on in the laboratory which is to be built, with a view 
to improving the processes of steel manufacture as 
practised by the many constituent companies of the 
corporation. 

In the recent opening of a new wireless post office 
station at Bolt Head, on the Devonshire coast, Eng- 
land, the postmaster general said that the principal 
objects in erecting the station were to carry out the 
obligations thrown on the post office by the radio- 
graph convention of 1906, and to make sure that 
other parties to the convention live up to their obliga- 
tions. The most important object, however, was to 
carry out the deliberate policy of the post office of 
preventing the growth of any form of monopoly in 
wireless telegraphy. 

The Aeronautical Society of Great Britain has re- 
cently acquired a plot of experimental ground, which 
measures about one-half a mile square. Although the 
greater part of it is level, a certain section contains 
several steep mounds, about 50 feet in height, which 
are well adapted for experiments in gliding flight and 
the testing of new models. Ultimately, a well-equipped 
laboratory is to be erected, containing a whirling 
table and other experimental plant. The society is by 
no means a new one, having been in existence over 
fifty years. 

The excavation of the New York State barge canal 
is being done on some sections by machines of un- 
usual capacity. Conspicuous among these is a bridge 
conveyer, sometimes known as the grab machine. It 
consists essentially of a cantilever bridge, 428 feet in 
length and 90 feet in depth, supported on two travel- 
ing towers, and a grab bucket of truly Cyclopean di- 
mensions operated from the cantilever. The bucket 
weighs 17 tons empty, and its jaws, when extended, are 
20 feet apart, and measure 10 feet in width. The 
capacity of this huge maw is a dozen cubic yards or 
from 12 to 15 tons at each bite. The jaws crunch to- 
gether with an ultimate closing power of 137 tons. 

The Committee on Water Pollution of the Merchants' 
Association of New York city have submitted a plan 
for dealing with the sewage, which is at present caus- 
ing intolerable conditions along the water front. It is 
proposed to pass all sewage through screens or catch 
basins, and all the ordinary flow through larger tanks, 
where over fifty per cent of the remaining solids will 
settle to the bottom. The sewage, as thus clarified, 
will be pumped overboard into the remaining section 
of the original sewer. The resulting deposits would 
be either pumped into tank steamers and carried 
twenty miles into the open sea; or passed through fil- 
ter presses; or dried in rotary separators. The entire 
cost of the scheme would be about $32,500,000. 

A plan for a freight and passenger subway for Man- 
hattan Island has been submitted to the Public Serv- 
ice Commission by Mr. McBean, who buiit the Lenox 
Avenue Subway tunnel beneath the Harlem River. 
The freight subway proposed by Mr. Wilgus, as illus- 
trated in our recent Engineering Number, was de- 
signed for freight only. The McBean subway is de- 
signed to permit the entrance into Manhattan of both' 
the freight and passenger trains of the railroads 
which terminate in Jersey City, and also to provide 
direct tunnel connection for the railroad systems 
which now enter New York from the north and for 
the Long Island trains. He proposes the construction 
of a union passenger station at Park Row, Cherry 
and Pearl Streets. Unlike the Wilgus plan, the tun- 
nels would provide for the admission of full-sized 
freight cars to Manhattan, and the subways would 
also include a roadway 22 feet in width for automo- 
biles and trucking. The total cost is estimated at 
$130,000,000. 

Prof. Boermel is the author of a design for an earth- 
quake-proof building, the essential features of which 
are a massive foundation, consisting of a massive bowl 
upon which is placed a rocking foundation, the radius 
of whose curved bottom surface is somewhat less than 
that of the bowl. At its center is a half-spherical 
pivot, fitting into a cup bearing at the center of the 
foundation. Upon the rocking foundation is built the 
house or other desired construction. To prevent the 
movable portion from canting too freely, and to bring 
it back to the vertical position after the earthquake 
shock has passed, it is supported at eight points, near 
its periphery, by a series of spring buffers, which 
are bedded in the lower bowl-shaped foundation. The 
shock of an earthquake is transmitted to the building 
through the yielding springs, and its interior steel- 
frame structure is relied upon to take care of any re- 
maining stresses that pass through the springs to the 
building itself. 



AERONAUTICS. 

On January 5th a U. S. patent was issued to the 
Wright brothers on a method of automatically curv- 
ing the surfaces of a double horizontal rudder when 
the rudder is operated. The more the planes are in- 
clined, the greater is the curvature (and hence the 
lifting effect) produced. 

King Leopold of Belgium has offered $5,000 for the 
best treatise on aeronautics to be brought out this 
year. In this connection it is interesting to note that 
the New York Public Library has issued a separate 
catalogue of the aeronautic works on file. There are 
no less than 556 books in this catalogue, which is 
very complete and contains nearly every aeronautical 
volume published up to the present. 

The International Sporting Club of Monaco, France, 
is conducting a flight competition for aeroplanes from 
January 24th until March 24th for cash prizes amount- 
ing to $20,000. Each machine is required to thrice 
make a flight across the bay and around Cape Martin 
and to return to the starting point. The total distance 
of this circuit is about 6 miles, One of the German 
automobile papers has already published a photo- 
graph showing a number of well-known aeroplanes in 
full flight over the bay. No aeroplanes of demon- 
strated ability have as, yet been entered. 

The French Minister of War has recently given out 
specifications for a new series of dirigible balloons. 
These specifications are as follows: Speed, 50 kilo- 
meters (31.05 miles) an hour to be maintained for 15 
hours while carrying six passengers of a mean weight 
of 165 pounds each; total volume, 6,500 cubic meters 
(229,547% cubic feet) as a maximum; total length, 
90 meters (295.2 feet); height, 20 meters (65.6 feet); 
greatest diameter, 13 meters (42.64 feet). The test 
before acceptance must be made over a 310-mile cir- 
cuit against a wind of 7 meters per second (15 miles 
an hour), and must be a continuous flight of 15 hours 
at an altitude which, for two-thirds of the time, must 
be greater than 1,300 meters (4,264 feet). The air- 
ship must pass over certain fixed points. It must be 
able to ascend to a height of 2,000 meters (6,560 feet) 
with safety. A prize of $1,000 will be given to the 
competitor submitting the best plans, and smaller 
prizes to the other competitors. 

The popular subscription for Count von Zeppelin, 
the inventor of the huge German airship, was closed 
on December 24th after a total amount of over $1,500,- 
000 had been raised. Since acquiring the remodeled 
third airship of the Count, the government has decided 
to order four new air craft of this type for naval use. 
Russia has a new dirigible of the von Parseval (Ger- 
man) semi-rigid type, but the first trials with it have 
not been very successful. Italy's military dirigible 
has been deflated until spring. Spain has slated an 
appropriation of 300,000 pesetas ($58,500) for mili- 
tary aeronautics. And to cap all, the House of Repre- 
sentatives at Washington has just granted the total 
sum of $500,000 asked for by our military authorities 
besides authorizing two new battleships. By the vot- 
ing of medals to the Wright brothers last week the 
Senate as well shoved an interest in aeronautics — 
an interest which, it II to be hoped, will be sustained 
when the aeronautic appropriation asked for comes to 
be voted upon. 

Mr. James Gordon Bennett has offered to the Aero 
Club of France an aeronautic prize consisting of an 
International Aviation Cup for aeroplanes and all 
other heavier-than-air machines. The offer was made 
to the Aero Club through Count de la Vaulx and Mr. 
Cortlandt Field Bishop, and it was accepted with 
enthusiasm by the club. This new cup, which is 
valued at $2,500, is to be transferred by the Aero Club 
to the International Aeronautic Federation, and the 
first contest will be held in France this year. Be- 
sides the cup, Mr. Bennett has given three prizes Of 
$5,000 each, which will be awarded during the first 
three annual events. The International Aeronautic 
Federation now' has two international cups, one for 
spherical balloons and another for flying machines. 
This new event will be a long-distance contest upon 
a previously-determined course, either in a straight 
line, in a broken line, or in a closed circuit. The 
wlinner of the contest will be the one who covers the 
complete course in the shortest time. Each year, 
before the end of January, the International Federa- 
tion is to draw up the rules of the annual event, 
based upon the progress made up to that time. The 
club which is charged with organizing the event is 
to conform to the programme elaborated by the Federa- 
tion. From the outset, the event will be open to aero- 
planes of all kinds, on condition that they can show 
prevlious experiments which are noteworthy and con- 
clusive. The cup event may be held every year between 
May 1st and November 15th, and the date is to be fixed 
by the club holding the cup before the 1st of April. 
The event is to be held in the country of the winning 
club, and for the first year it will be held in France 
under the auspices of the Aero Club, which will receive 
the entries for the contest. 



SCIENCE. 

From Madrid comes the report of a shower of me- 
teorites near Burgos on December 27th, 1908. Five of 
the meteorites, which set fire to a farmhouse, were 
collected. They were found to weigh from 2 to 11 
pounds each, and to have a crystallized internal struc- 
ture, while the surface was covered by the blade crust 
which is characteristic of meteorites and is produced 
by the partial fusion of the outer layer by the heat 
generated in traversing the earth's atmosphere. 

In a communication to the French Academy of 
Medicine, Dr. Menetrel reported on some clinical ob- 
servations relating to the eradication of birthmarks 
by treatment with warm air (110 deg. to 120 deg. C.) 
He was accidentally led to the discovery of this method 
in treating a patient by hot applications for a refrac- 
tory case of facial neuritis. In the course of this treat- 
ment he observed the discoloration of a birthmark on 
his patient. It has been previously observed that birth- 
marks yield to treatment with radium. This, however, 
must be used with great caution. 

The water produced by the melting of glacier ice in 
summer flows down through crevasses to the bottom of 
the glacier and, forming a channel by erosion, emerges 
often as a large stream. In the Arctic regions these 
phenomena take place on a very large scale. The Dan- 
ish expedition to the northeast coast of Greenland, con- 
ducted by Mylius and Erichsen, discovered and ex- 
plored vast caverns thus formed by glacial streams. 
Some of these caves are 60 or 70 feet in height and 
more than a mile long. In winter the streams cease 
flowing but the caverns or tunnels remain ready to 
receive the streams of the following summer. 

The Referee Board of Consulting Scientific Experts 
appointed by President Roosevelt to pass finally upon 
the pure food decisions of Dr. Harvey W. Wiley, Chief 
Chem'ist of the Department of Agriculture, has reversed 
the findings of Dr. Wiley, and given it as their opinion 
that benzoate of soda is not harmful to health. The 
findings are based on triple experiments, which were 
carried on over four months and which were very 
similar to those conducted by Dr. Wiley with his spe- 
cial "poison squad" of young men. The report is 
signed by President Ira Remsen, of Johns Hopkins 
University; Russell H. Chittenden, director of the 
Sheffield Scientific School of Yale University; John H. 
Long, professor of chemistry in the medical school 
of the Northwestern University; and C. H. Herter, 
professor of physiological chemistry in the College 
of Physicians and Surgeons, New York. 

Bananas were first imported into Europe on a large 
scale from the Canary Islands. Until a few years ago 
they successfully met the competition of the Antilles 
and the coast of Africa. But a disease has spread in 
the banana cultures, and exportation has fallen off in 
alarming measure. As the banana figures prominently 
in the food of the town population of England, the 
British government appointed a commission to in- 
vestigate' the causes of the degeneration of this use- 
ful plant. According to the report of this commis- 
sion, the planters have only themselves to blame; they 
have given the soil no rest for years past, nor prac- 
tised any rotation of crops. Confident of the prover- 
bial richness of their soil, they have applied no fer- 
tilizers. The enfeebled plants have fallen a prey to a 
disease known as Cloesporium masarum, which is 
gradually gaining a foothold in all plantations. The re- 
port closes with the observation that the disease is suc- 
cessfully fought by a proper application of fertilizer 
to the soil. 

G. A. Haffner in German patent 201,976 claims a 
process for the manufacture of matches with invisible 
heads. Two methods are described. According to the 
first, the ends of the match stalks are roughened, 
placed in powdered sulphur, and heated to 120 deg. C. 
or more. According to the second method, the end of 
the match is treated with a mixture of nitro-hydro- 
carbons and stearin or paraffin or petroleum. Suitable 
igniting materials are then introduced into grooves or 
holes suitably prepared in the wood. These grooves 
may be impregnated with solutions, of which the one 
contains potassium chlorate or chromic acid, the other 
barium chlorate. In place of the chromic acid metallic 
salts may be used, such as nitrates, acetate, or or- 
ganic nitro compounds. Their purpose is to prevent 
the efflorescence of the chlorates and to increase the 
sensitiveness of the match. The mass of the match- 
head consists of 100 parts potassium chlorate, with or 
without 20 parts of barium chlorate; 50 parts of a 
mass prepared by fusing together 30 parts of sulphur, 
25 parts of powdered zinc, 15 parts potassium bichro- 
mate. To this is further added 10 parts of powdered 
glass, coloring matter, and a suitable quantity of water. 
The striking surface should be painted with a mixture 
of 15 parts dextrine, 1 part gum trafeacanth, 25 parts 
hyposulphite of lead, 20 parts lead peroxide, 10 parts 
antimony trisulphide, 2 parts of glass, and 100 parts 
of water. To this mass 1 to 2 per cent of amorphous 
phosphorus may be added. 
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THE INDUSTRIAL USE OF THE LIFTING MAGNET. 

BY W. FRANK M'CLUBE. 

Although the lifting magnet is by no means new, 
during the last two or three years in particular its 
uses have multiplied to such an extent that many 
new and widely different types have been designed to 
handle the multitudinous shapes of metal produced. 
The magnet is fast being adapted Ifco handle all forms 
of iron and steel from iron dust, scraps, or small junk 
to weights of 20,000 pounds. In fact, the world's larg- 
est magnet will lift as much as 50,000 pounds. Thus 
the toy magnet of our boyhood is converted into a 
useful instrument in the workshop. 

Used at first chiefly in carrying iron and steel to 
and from cars or storage piles, the lifting magnet is 
now utilized in breaking up imperfect castings, in 
holding sheets of metal in position while being riveted 
in the construction of ships, in lifting a "sow and 
pigs" at the furnaces, also as a gigantic broom to 
sweep both the large and small pieces of iron, and in 
many other ways. A half dozen kegs of nails may be 
seen traveling through the air, held by magnetic lines 
of force despite the wooden cover- 
ings of the kegs. Even two or 
three men are sometimes lifted 
from the ground, their feet resting 
upon a metal sheet, which is firmly 
held by the magnet. 

Lifting magnets are usually op- 
erated from an electric overhead 
traveling crane, but they may also 
be operated from a locomotive 
crane. Within the magnet are 
coils with which the service wires 
are connected, just as an incandes- 
cent lamp is connected to service 
wires. The winding is, of course, 
insulated. When the magnets han- 
dle hot material, they are wound 
with fireproof wire. The move- 
ments of the magnet are directed 
by the operator of the crane. The 
opening or closing of a switch, 
turning the electricity on or off, 
causes the magnet to pick up or 
release its load. 

The 20,000-pound weight referred 
to as a typical large lift made by 
magnet power is in the form of 
a "skull cracker ball," used to 
break up imperfect metal that is to 
be remelted. The magnet used for 
this lift is 52 inches in diameter, 
and its weight 4,800 pounds. It re- 
quires 4 feet 6 inches headroom. 
When this great weight has been 
lifted high in the air and the cur- 
rent is turned off and the "skull 
cracker ball" has fallen, the mag- 
net again picks it up easily and 
quickly without any assistance from 
anyone on the ground. 

This type of magnet consumes an 
average of 35 amperes at 220 volts 
for excitation, which is the equiva- 
lent of ten electrical horse-power. 
It is used also in the handling of 
iron and steel in many other forms, 
as illustrated in several of the ac- 
companying photographs, and is the 
invention of Arthur C. Eastwood. 
Ten years ago the magnet was used 
chiefly in handling plates and bil- 
lets. 

The amount handled depends 
much on the shape of the material 
to be lifted. In the case of the 
20,000 pounds, the lift of course is 
in one great compact ball, though 
some weights are elongated rather 
than round. In the case of sand-cast pig iron, where 
many different pieces must cling to the magnet 
or to one another, the load lifted by the magnet in 
unloading cars, for example, is 1,700 to 1,800 pounds. 
This load is slightly increased in handling from stock 
piles instead of cars, by 100 pounds. Also 100 pounds 
more machine-cast pig iron can be handled than sand- 
cast. 

Again, the amount lifted in some cases depends upon 
whether the material is in an indiscriminate pile or 
stacked evenly. In accordance with this, as well as 
the dimensions of each, the average lift of billets or 
slabs runs from 1,200 to 12,000 pounds. 

As a rule, a man on the ground is not necessary 
where a lifting magnet is employed, for the reason 
that there are no chains, slings, or hoisting blocks to 
be fitted about the weight to be lifted. However, there 
are a few instances where a ground man facilitates 
the work of the magnet. One of these is in the lifting 
of an ingot, say of 6,000 pounds. If a ground man 
places the magnet, two of these ingots can be lifted; 
otherwise only one at a time. For if two ingote are to 



be lifted simultaneously, they must be in proper posi- 
tion, on account of their weight, for the magnet to 
grip them in the right place. 

In picking up scrap material with this same magnet, 
1,400 to 1,600 pounds of what is known as "busheling 
scrap" will cling to it, while with loose tin scrap but 
500 to 700 pounds is the average lift. Of miscellaneous 
junk dealer's scrap the lift ranges from 600 to 1,100 
pounds, and boiler-plate scrap 1,000 to 1,400 pounds. 
Loose tin scrap is particularly difficult to handle. Tin 
is non-magnetic, and by tin scrap is meant the tinned 
sheet iron used for cans, etc. 

Instead of the round magnet just described, a rec- 
tangular magnet is used in lifting a "sow and pigs" 
at the furnaces. When thus lifted from the sand they 
are not white hot, but just a dull red. Hot metal in 
the form of billets is also lifted by a special magnet 
to a conveyer, and taken to where it is sheared or cut 
into shorter lengths or to where it may be stamped 
out by a hydraulic press into car wheels and finished 
upon a lathe. A rectangular type of magnet is also 
used for holding steel plates in place to be riveted in 




piles, the work of hours when done by hand is reduced 
to a few minutes by the use of the magnet. 

With the 52-inch magnet previously referred to, 600 
to 800 tons of scrap are easily handled in a day of 
twenty-four hours at an open-hearth furnace, even 
when four hours are allowed for delays. When thus 
operated day and night, the magnet takes the place 
of fourteen laborers. If operated with a specially fast 
crane, the amount handled is still further increased. 

In the loading of charging boxes at the open-hearth 
furnaces the use of the magnet effects a notable econ- 
omy. Even the small amount of material which falls 
outside the boxes is later picked up by the magnet, 
and in the cars it cleans up even the smallest chips 
and metal dust. The cost of handling melting stock 
used in these furnaces, both from cars to stock piles 
and from the piles themselves to the charging boxes, 
has been reduced from eight cents a ton with hand 
methods to two cents, and where handled only once, 
to less than one cent, where the magnet is used. Also 
at the blast furnace cast house the small metal parti- 
cles known as "shot" are removed from the beds of 
sand by simply sweeping the mag- 
net over the bed; otherwise, the 
sand would have to be riddled. 

The magnet mentioned as the 
most powerful in the world is 60 
inches in diameter and will handle 
"skull cracker balls" weighing 
30,000 to 50,000 pounds. 



Magnetically lifting a "sow and pigs" from sand in a blast furnace cast house 




Lifting six kegs of nails. Magnet handling wire scrap. 
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the construction of ships. For two or three years 
past a number of these magnets have been in use at 
the imperial shipyards in Yokohama, Japan. The mag- 
nets are fastened to an I-beam, and are mounted on 
rollers, so as to be adjustable along the beam for 
different-sized plates. The flat type of magnet will 
also pick up metal sheets, perhaps two to six at a 
time, one under the other, the number depending on 
their thickness. These may be dropped by the magnet 
one at a time at the will of the operator, if he is 
skilled in throwing the switch at just "the right in- 
tervals. 

Another interesting sight is afforded in the lifting 
of a very long metal sheet by one magnet applied at 
the sheet's center. The ends of the sheet may dip 
down to an angle of 45 degrees, and still the sheet be 
held tightly by the magnet. 

The use of the lifting magnet makes it possible to 
pile scrap iron in storage piles of unusual height with 
ease. It is not uncommon to see storage piles of this 
kind 25 feet high, and the work of piling is done with 
great rapidity. In loading from wagons to storage 



A Wireless Apparatus for Airships. 

The latest invention for sending 
and receiving wireless messages is 
an outfit small enough to be carried 
and successfully operated aboard a 
dirigible airship. Such an appar- 
atus has been perfected by the 
United States Signal Corps under 
the direction of Lieut. Lahm. 

Ever since the Marconi wireless 
method came into existence, the U. 
S. Signal Corps has kept abreast 
with the science of transmitting 
and receiving messages through the 
air, and some time ago it perfected 
a wireless apparatus that weighed 
about two hundred pounds and 
could be transported on a packmule 
for field service. This was a great 
advance over the Morse system, 
where it was necessary to string 
wires and then restring them as the 
army progressed. With the advent 
of the airship, however, it became 
necessary to devise some means of 
wireless telegraphy to be installed 
on them, if such craft were to be 
successfully used in time of war. 
To this end Lieut. Lahm has been 
working with all his ingenuity for 
a long time. 

His apparatus had to be made ex- 
tremely light, for the weight-carry- 
ing capacity of the dirigible is lim- 
ited. Then, too, provision had to 
be made to guard against the air- 
ship's catching fire from the sparks 
when the apparatus was in opera- 
tion; besides, ground wires and re- 
ceiving poles had to be considered. 
All of these obstacles were over- 
come, and the completed wireless 
outfit for airships weighs only sev- 
enty pounds, including the batteries 
necessary to work it. The whole 
apparatus is so compact, that it oc- 
cupies only a space as large as a 
small steamer trunk. 

To do away with the danger of 
the airship's catching fire from sparks, provision was 
made for confining the sparks in a wooden box and 
a glass case, so that there is absolutely no danger from 
that cause. The network of the wires which sup- 
port the car of the airship, it was discovered, could 
be quite successfully used as the "ground" wires; and, 
instead of the very tall pole necessary on ground sta- 
tions to catch the radiations when messages are sent 
and received, the simple expedient was adopted of 
dropping a wire some three hundred feet long from 
the airship, so that the waves instead of being caught 
above a station, are caught below. While such an ap- 
paratus seems like a mere toy, it has a working radius 
of ten miles. 



With all our scientific accuracy, we do not seem to 
be able to secure from the manufacturers of electric 
apparatus any idea of the time in which a motor run- 
ning at full speed in one direction will reverse to full 
speed in the opposite direction. There ought to be 
some reason for that lack of knowledge. Such infor- 
mation would be very useful to engineers. 
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THE IMPROVEMENT OF THE CHARLES RIVER AT 
BOSTON, MASS. 

BY EDWARD C. SHERMAN, ASSOC. M. AM. SOC.C.E. 

The Charles River, after flowing about sixty miles 
in a very circuitous route through eastern Massachu- 
setts, finally finds the ocean at Boston. In the early 
days of the Massachusetts colony it served as the 
principal highway of the region, and it was not until 
it had ceased to he useful as a highway that dams 
for the development of power were built across it. 
The tidal estuary of the river extends from its mouth 
at the United States navy yard at Boston Harbor to 
the Watertown dam, a distance of about seven miles. 

The sanitary condition of the basin, which received 
a considerable part of the sewage of Watertown, Cam- 
bridge, and Boston, began to attract attention a good 
many years ago; but it was not until the last decade 
of the nineteenth century that popular feeling began 
to be aroused, and the city of Cambridge began laying 
out and constructing an extensive park system along 
its side of the basin. Agitation for the construction 
of a dam to keep out the tides and to keep the offensive 
mud flats covered, first discussed nearly fifty years 
ago, was renewed, and reports favoring its construc- 
tion were made to the Legislature in 1894 and 1896 
by the combined boards of the Metropolitan Park Com- 
mission and the State 
Board of Health. It re- 
mained, however, for the 
able and exhaustive report 
of the Committee on the 
Charles River Dam in 1903 
to convince the Legisla- 
ture and the people of the 
sanitary need and aesthetic 
desirability of the dam, 
and in that year the 
Charles River Basin Com- 
mission was appointed and 
authorized to do the work. 
The site selected was that 
of the Craigie Bridge, a 
pile structure nearly one 
hundred years old, which 
was in such bad condition 
that it was on the point 
of falling into the river. 
It was decided to build a 
wide dam which would 
serve as a roadway across 
the river in place of the 
bridge, and which would 
provide an additional park, 
of great value to the 
crowded tenement districts 
which lie on both sides at 
this end of the basin. The 
bird's eye view of the dam, 



and of the river basin beyond, shows how these things 
were accomplished. A little way above the dam is 
seen the new three-million-dollar Cambridge Bridge, 
and farther up stream, the Harvard Bridge. The 
Charles being a navigable stream, it was not permissi- 
ble to obstruct it until the lock was completed; and a 
lock was essential, since the basin is held at a constant 
level about 7% feet above mean low water, while the 
tidal range is about ten feet. This makes it necessary 




Plan showing location of the Charles River basin. 




Foundations of lock. 



for vessels at low tide to lock up, and at high tide to 
lock down into the basin. The lock is built of concrete, 
resting on spruce piles, of which a veritable forest was 
driven through the soft silt of the river bottom into 
the firm hardpan underlying it. An idea of this in- 
verted forest may be gained from the illustration, 
which shows the excavation inside the coffer-dam with- 
in which the lock was built a few weeks after concrete 
was first placed. Most locks are required to hold back 
water in only one direction, and consequently the so- 
called mitering gates, swinging on hinges like enor- 
mous doors, may be used. But this Charles River lock 
is obliged at high tide to keep out the ocean, and at 
low tide to retain the fresh water in the basin, so 
that gates of a type new to the United States were 
designed. They are rolling caisson gates, that is, each 
gate is a big hollow steel caisson mounted on trucks, 
which is opened by rolling it on steel rails back into 
a recess in the lock wall. One of these gates in place 
weighs 325,000 pounds, and its design involved prob- 
lems that would be met with in designing a bridge, a 
steel car, and a battleship. 

One of the most interesting features of these gates 
is the chamber around each of the trucks on which 
the gate moves. This chamber is open at the bottom, 
but air tight at the top, and acts on the principle of a 

diving bell. The space is 
such that a man may 
stand between the axles of 
the truck some 25 feet be- 
low the level of the water 
outside the gate, and the 
air pressure in the cham- 
ber being sufficient to keep 
the water from flowing in 
from underneath, he may 
walk with the gate as it is 
moved slowly along, and 
be in a position to clean 
or inspect the track over 
the whole course. The 
gates may be used as enor- 
mous sluice-gates if neces- 
sary, being opened enough 
to draw the basin down in 
time of flood, if by any 
chance the regular sluice- 
ways should be insuffi- 
cient. In that case the 
pressure on one of the 
front bearings, which are 
set in the lock masonry, 
might be 560,000 pounds. 
The operating machin- 
ery for one of these gates, 
which may be called upon 
to pull it open under some 
head, can exert a pull on 
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the operating chains greater inan tne tractive force 
of the largest and most powerful freight locomotive 
used on the Boston & Maine Railroad. Each machine 
consists of two 50-horse-power electric motors, with 
a train of gears transmitting their power into two 
endless chains working over sprocket wheels. The 
gate is attached to the chains by a whiffletree, or 
equalizing beam, and moves in or out of the recess 
according to the direction of rotation given to the 
motors. 

The lock is filled and emptied by means of bronze- 
mounted iron sluice-gates, electrically driven, which 
are mounted upon the lock-gates. These filling gates 
are readily seen in the illustration, which shows the 
upper lock-gate, the smaller of the two, as it looked 
from inside the lock before any water had been let in. 
The whole operation of the lock is controlled from a 
room in the top of the tower of the house over the 
downstream lock-gate recess. Electric gages show the 
operator, at a glance, the water levels in the basin, 
the lock, and the harbor, and indicate to him at once 
what gates may be moved. Throwing a switch opens 
or closes the filling gates, while glowing lamps tell 
him when they are in the desired position. The draw- 
bridge is raised or lowered and the lock-gates are 
moved by the manipulation of electric controllers of 
ingenious design. All of this apparatus is so inter- 
locked and protected by automatic limit switches and 
cutouts as to be practically "fool proof." 

While the lock was being constructed at the Boston 
side of the river, the "sluices" were being built at 
the Cambridge side in a much smaller and more shal- 
low coffer-dam. These sluices form the outlet for the 
river, and are of sufficient size to carry off a larger 
storm flow than has yet been recorded. Each is pro- 
vided with a positive sluice-gate, electrically operated, 
which will always be closed when the tide 
is higher than the established basin level, 
and opened at low tide sufficiently to keep 
the water in the basin drawn down to that, 
level. There are eight sluices, each 7% feet 
by 10 feet, four on each side of a larger 
passageway, which is designed to serve as 
a lock for small boats, for which it would 
not be desirable to operate the big lock. 

The tidal range at Boston averages about 
ten feet, and twice every day 2,416,000,000 
gallons of salt water flowed from the harbor 
into the basin and out again. With this 
enormous quantity of water ebbing and flow- 
ing, it was impossible to deposit the earth 
to form the dam and have 
it remain in place, so that 
a shut-off dam, which 
could be closed all at one 
time, had first to be con- 
structed. This dam shows 
in the larger bird's eye 
view, extending from the 
lock in the foreground to 
the sluices on the other 
side of the river. 

As soon as the lock was 
completed so that vessels 
might pass through it, all 

river traffic was transferred thereto from the old chan- 
nel. Then, across the river, bents of piles were driven 
and braced, and a line of 6-inch yellow pine sheeting 
was driven between the coffer-dams in which the lock 
and the sluices had been built, forming a solid timber 
wall clear across the river. This sheeting was cut 
off, as fast as driven, at about 3%' feet below mean 
low-tide level. The lock and the sluices were left wide 
open during this construction, so as to relieve the 
shut-off dam as much as possible by allowing the tidal 
currents to pass through them. The sheeting was cut 
off as evenly as possible, so as to make a close joint 
with the gates which, as an additional precaution, 
had a piece of rubber hose nailed to the bottom edge. 
On October 20, 1908, at a signal from Governor 
Guild, the ropes holding the gates were cut, and seven 
seconds later they were all in place. The wedges for 
holding them down were then driven, and a few min- 
utes later a large number of dredges were busy heap- 
ing earth against the structure. While the work at 
the dam was progressing, the new Boston Embank- 
ment, extending about 1% miles upstream from the 
new Cambridge Bridge, was being built. It varies in 
width from 100 to 300 feet. Before it was begun, and 
before the dam prevented the mud flats from being 
exposed at low tide, the river bank was most unsightly. 
i<Ven in the Back Bay region, where live many of 
the oldest and proudest families of the jld Bay State, 
the shore of the river was disgraceful. 

This is all being changed; and in a few years, when 
trees have grown, the beauties of the Embankment will 
excel those of the Charlesbank, which was built many 
years ago. 

Mention has been made of the sewage which for- 
merly found its way into the river. Most of this is 
now discharged elsewhere, but atill in times of heavy 
Bt»r«i, wkea tme sewers kave bean filled tit their ut- 



most capacities, some overflows have poured their 
sewage into the river. It was feared that when the 
basin had become a fresh-water lake, even this diluted 
discharge might be objectionable and unsanitary, and 
to avoid the danger which pollution would bring, 
marginal conduits have been built on both shores to 
take the surplus into tidewater below the dam. 

All of the masonry structures required for this im- 
provement of the Charles River have had to be built 
on piles, and many acres of forest have been called 
apon to furnish them. Could all the piles used in the 
work be laid end to end they would extend 100 miles, 
and the sheet piling used would have sufficed to build 
a plank walk one inch thick and two feet wide from 
Boston to Worcester. 

With the tidal currents stopped, the water in the 
basin is gradually becoming fresh. In the midst of 
a great city is a lake where skating and ice-boating 
may be enjoyed in winter, and on whose waters will 
soon float one of the largest fleets of motor boats in 
the world. The work is being carried out under Mr. 
Hiram A. Miller, M.Am.Soc.C.E., as chief engineer. 



A SENSITIVE THERMOMETER. 

BY PROF. 9. A. MITCHELL, COLUMBIA UNIVERSITY. 

The delicate researches carried out in the science 
of physics have demanded an exceedingly sensitive 
instrument to measure small quantities of heat. The 
most accurate thermometers at present in use can 
hardly be relied upon to more than one-hundredth of 
a degree, an accuracy sufficient for most chemical ex- 
periments, but not satisfactory for the more refined 
physical investigations. There are many methods used 
for determining temperatures which differ in principle 
and in the accuracy attained. In measures of a line 
on the earth's surface, such as are carried out by the 
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A SENSITIVE THERMOMETER. 

United States Coast and Geodetic Survey, where it is 
desired to know the length of a base accurately to 
about one part in a million, it is necessary to know 
the exact lengths of the measuring bars, and these 
have been determined with great precision, by com- 
bining together two rods of different metals, as zinc 
and iron, and finding the temperature by measuring 
their differential expansion. This, however, is more 
for the purpose of determining the average tempera- 
ture throughout the measuring bars than an attempt 
to increase the accuracy of the temperature determina- 
tion. Degrees of heat are thus measured by the expan- 
sion of the mercury and its measurement in a glass 
tube, or by the increase in the length of one rod over 
the other. 

A totally different principle for measuring the 
amount of heat is that involved in the thermopile. 
This consists of a pile of plates of bismuth and anti- 
mony, insulated from one another and joined up to a 
galvanometer. When heat strikes the thermopile it 
alters the resistance offered to an electrical current 
passing through it, and this change of resistance is 
measured by the galvanometer. The thermopile sur- 
passes the thermometer a hundredfold in the accuracy 
of measures of small quantities of heat. 

Still another method is that involved in the radio- 
meter, which all are familiar with in opticians' show 
windows; the small vanes blackened on one side, in- 
closed in a glass case exhausted to a partial vacuum, 
persist in rotating as long as the sun's rays fall 
upon them. Though ordinarily considered merely as 
a toy, the radiometer in skilled hands becomes a much 
more refined thermometer even than the thermopile. 
Prof. Ernest Pox Nichols of Columbia University has 
been able to detect and measure differences of tem- 
perature as small as one-millionth part of a single 
degree, or even more accurate than that, to the ten- 



millionth part or a degree! Such accuracy is suffi- 
cient for most physical investigations. To attain 
this degree of sensitiveness, it is necessary to make 
the vanes exceedingly small and light and suspend 
them on a fin:e delicate quartz fiber. 

The only instrument for the measurement of heat 
more sensitive than the radiometer is the bolometer, 
the invention of the late Prof. Langley. In his hands 
and in those of Prof. C. G. Abbot, the director of the 
Atrophysical Observatory at Washington, the bolometer 
has been brought to a very high degree of refinement, 
and with it many exact observations have been made, 
one of the most important of which is the measurement 
of the heat of the solar corona t , the recent eclipse of 
the sun on January 3, 1908. As is well known, the 
bolometer consists of a thin metal strip or strips form- 
ing part of a Wheatstone bridge, for the electric balance 
of which a very sensitive galvanometer is used. By 
decreasing the sensitiveness of the galvanometer, the 
bolometer as a measurer of heat has been made more 
and more delicate, till at the present time it is possible 
to divide down to the one-hundred-millionth part of a 
single degree, or in other words to measure the heat 
of an ordinary candle at the distance of four miles! 
But it is a far cry from the first invention by Prof. 
Langley in 1880 to the finished product of Prof. Abbot. 
If the bolometer had been a commercial enterprise, 
the splendid improvements in it would have been cor- 
nered by a long list of patents; but in scientific work 
all comers are permitted to emulate and copy as they 
please. 

The complete bolometric apparatus consists of three 
separate parts: The bolometer proper, the resistance 
for balancing the Wheatstone bridge, and the galvano- 
meter. In order to procure a metal strip thin enough 
for use in the bolometer, a piece of silver-coated plati- 
num wire is drawn fine and hammered to 
the desired dimensions; the silver is then 
removed by nitric acid and the naked plati- 
num strip carefully soldered upon its copper 
frame. The strip used is about half an inch 
long, 1/400 inch wide, with a thickness one- 
fourth its width! For the sake of symme- 
try, a second strip of platinum as nearly as 
possible like the first is used to one side of 
the absorbing strip, but shielded from the 
radiation by a diaphragm. This forms the 
second arm of the Wheatstone bridge. Two 
coils of wire joined with the two bolometer 
strips and the battery circuit form the third 
or fourth arms of the bridge. Measures are 
made by balancing up the 
current as it flows through 
the separate arms of the 
Wheatstone bridge, and 
then noting the deflection 
of the galvanometer needle 
when the heat to be meas- 
ured falls on one of the 
bolometer strips. 

Those who have ever 
used a galvanometer to 
measure an electrical cur- 
rent know the difficulties 
involved in causing the 
needle to remain quiet or in "balance." When the sensi- 
tiveness of the galvanometer is highly increased, these 
difficulties multiply,' but in spite of this, Prof. Abbot 
has devised and made a wonderfully remarkable set of 
resistance wires for balancing the galvanometer. All 
are included in a cylindrical case shown in Pig. 1, three 
inches in diameter and fifteen inches long. The energy 
from the source under investigation enters through 
the left end, and after passing through diaphragms in 
the conical piece C, falls on the bolometer strip at B. 
These two strips are joined up electrically with coils 
placed at H, and these in turn with wires forming 
part of the slide wire resistances. (The detailed 
scheme of these wires is shown in Fig. 2.) Sliders F 
work on screws D turned from without. The arrange- 
ment for two out of the five slide wires is shown in 
Fig. 1. Small keys fitted on the outside make it pos- 
sible to turn the sliders quickly from one end of their 
run to the other. The galvanometer (shown at Gf in 
Fig. 2) is always balanced by the use of the first three 
slide wires. A glass plate at the left of the figure and 
another between D and H makes it possible to have 
the bolometer strips in a vacuum, by exhausting the air 
through a cock seen at the left below. Water may 
be circulated around the coils. Thus they may be 
kept at a constant temperature by joining up with two 
cocks shown one above, the other below. An eyepiece 
may be inserted at A, so as to examine visually the 
source of energy, such as a star, which is focused on 
the bolometer strip B. With this, the exceedingly 
tedious operation of balancing is rendered very simple 
and rapid, and the whole process is at all times under 
the perfect control of the observer. This simplified 
balancing apparatus is one of the best of the many 
improvements devised by Prof. Abbot. The galvano- 
meter ordinarily used is a modified Thomson reflecting 
instrument consisting of 48 magnets arranged in eight 
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groups of six each, shown in Pig. 3, and with sixteen 
ceils as in Pig. 4, the arrangement for each coil being 
as in Fig. 5. On the glass stem carrying the 48 mag- 
nets there is a small mirror. The whole system is 
very light and weighs no more than 10 milligrammes. 
With atmospheric pressure in the bolometer case, a 
deflection of 1 millimeter on a scale at a distance of 
1 meter is produced by a current of 5 x 10-° ampere. 
With the air exhausted to 0.2 millimeter pressure, a 

current of 2 x 1 0-'- 1 | ampere can be 



1,000,000,000,000 
recognized with certainty. Such a galvanometer was 
used by Prof. Abbot and the writer in a recent attempt 
to measure the heat of stars. 

To measure the heat of the solar corona at the 
total eclipse of 1908, a bolometer was mounted at the 
focus of a concave mirror 20 inches in diameter and 
only 40 inches in focal length. A glass plate three milli- 
meters thick was fixed close to the bolometer between 
it and the mirror so as to limit the radiator to waves 
less than 3/x in length. About 4 inches in front of the 
bolometer was a self-closing blackened metal shelter so 
that the bolometer was exposed to radiation only when 
this shelter was open, and between this shelter and 
close to the glass plate was a special screen of thin 
asphaltum varnish which, when interposed in the beam 
of light, cut off nearly all the visible part of the radia- 
tion, while transmitting nearly all of the infra-red 
rays that can pass through glass. The bolometric 
apparatus was carefully set up on Flint Island in the 
Southern Pacific by Prof. Abbot and was in perfect 
adjustment on the day of the eclipse. Many improve- 
ments were made over the apparatus used in 1900 at 
the 'eclipse at Wadesboro, N. C, chief among which 
were that one mirror replaced seven, that radiations 
were limited to those transmissible by glass, and that 
a direct means was at hand for comparing the radia- 
tions from the sun, sky, and corona. 

In the Scientific American July 25, 1908, was shown 
how nearly the observers came to adding another dis- 
appointment to the already long list of eclipse failures 
through clouds coming at an inopportune moment. For 
fifteen seconds before totality it was raining. In spite 
of the nerve-racking moments of preparation, Prof. 
Abbot's measures with the bolometer were beautifully 
carried out, with the following interesting results, 
where the radiations are compared with that of the 
noon-day sun. On the same scale where the strength 
of the solar heat is the large number 10,000,000, that 
of the moon (i. e., reflected solar radiation) is only 12; 
or in other words, the sun shines with an intensity 
800,000 times that of the moon. Again, on the same 
scale, the -intensity of the corona at 1.5 millimeter 
from the s.un's limb is represented by 13, at 4 milli- 
meters from the limb by 4, and at 12 millimeters no 
deflection whatever was recorded by the galvanometer, 
i. e., the corona has no measurable intensity. (Zero 
intensity was likewise observed from the middle of 
the moon during the eclipse.) From these figures it 
appears that the corona of 1908 equaled only the moon 
in brightness — the most brilliant part of the inner 
corona, and that this brightness decreased very rapidly. 

These measures are most exceedingly interesting to 
the astronomer, and taken with other observations of 
the corona lead us a step nearer to solving the mystery 
of the beautiful crown of glory about the sun which 
can be seen only in the few fleeting moments of a 
total eclipse. What have we already found out con- 
cerning the corona? First, the spectroscope shows the 
bright "coronium" lines which indicate that the corona 
in part consists of an incandescent gas; second, the 
spectrum also shows the dark Fraunhofer lines, and 
accordingly the corona consists in part of matter in a 
finely divided solid or liquid state which can reflect 
ordinary sunlight. The corona, for some reason or 
other, assumes different shapes which depend on the 
number of spots on the sun, being square when spots 
are at a maximum, but with a long fish tail on either 
side of the sun's diameter when spots are at a mini- 
mum. What is the meaning of this connection between 
spots and corona? At the eclipse of 1901, Perrine 
found a big disturbance in the corona immediately 
above a large sun-spot, and a long thread-like promi- 
nence emanating from the same region. What is the 
explanation? The Swedish scientist Arrhenius ex- 
plains these matters by assuming that the corona is an 
electro-magnetic manifestation, and that the sun's rays 
exert a pressure on the finely divided matter of which 
the corona is composed, with the result that the small 
electrified particles are driven away from the sun, 
forming the corona. (This same theory explains the 
formation of comets' tails, and the aurora borealis.) 
It is a most beautiful theory, and one which we are 
ready to accept as soon as it is based on the solid 
truth of observational facts. But such a time has not 
as yet come. With our present knowledge, how are 
we best to explain the action of the corona of the 
sun so as not to take too much for granted? The 
observed facts discovered by the spectroscope together 
with the newer measures of the corona obtained by 
Prof. Abbot lead him to believe that the brightness of 



the corona is due mainly to the reflection of ordinary 
sun rays by matter close to the sun modified to some 
extent, however, by radiation of incandescence and 
perhaps also luminescence. 

MR. LARSEN'S PHOTOGRAPHS OF LIGHTNING. 

To the Editor of the Scientific American: 

In your issue of December 12 there appeared an ar- 
ticle by Mr. James Cooke Mills, describing certain ex- 
periments made under the auspices of the Smithsonian 
Institution by Mr. Axel Larsen. As the impression is 
given in this article that many new facts have been 
ascertained from these experiments, I cannot let it 
pass without a word of protest. In the first place, 
lightning has been photographed with a moving cam- 
era, and the multiple nature of the discharge shown 
many times in past years; the dark flashes have been 
photographed almost from time immemorial, and the 
spectrum of lightning was secured by Prof. Pickering 
several years ago. 

The cause of the dark flash has been known for the 
past ten years. Mr. Clayden showed that feeble 
flashes always came out dark on the plate if the plate 
was subsequently fogged by a feeble light of any sort. 
This light usually comes from the clouds illuminated 
by other flashes, or in some cases from a faint twi- 
light sky. Mr. Clayden obtained the effect in the 
laboratory with electric sparks. If the fog is produced 
before the spark is impressed, no reversal takes place. 
The theory advanced in Mr. Mill's article, that the 
dark flash emits very short wave lengths, which de- 
crease the sensibility of the plate, is absolutely false. 
There is nothing peculiar about the light from light- 
ning except the brevity of its duration. A very brief 
flash of sunlight impressed upon a photographic plate, 
which is subsequently fogged by feeble candle light, 
will come out dark, as 1 showed nine years ago. I 
made at the time a rather extensive investigation of 
the Clayden effect, and found that it was due to the 
fact that an intense light of very brief duration, a light 
shock I called it, decreases the sensibility of the photo- 
graphic plate. Reversals were obtained with shocks 
of as long duration as 1/1000 of a second, though in 
this case the intensity of the fogging light and the 
time of development had to be very carefully regu- 
lated. With shocks of a duration of 1/10,000 of a sec- 
ond, reversals could be obtained without difficulty. A 
full description of the experiments can be found in 
the Astro-physical Journal for June, 1903; still earlier 
experiments in the Journal of the Philadelphia Pho- 
tography Society, November 8, 1899. R. W. Wood. 
Johns Hopkins University, Baltimore, Md. 
. ■»••««♦ 

THAT AEROLITE AGAIN. 

To the Editor of the Scientific American: 

In your issue of November 7 last appeared a letter 
from myself giving an account of the supposed flight 
of a great meteor over the section of Tennessee lying 
between Tullahoma and Altamont or Beersheba in the 
eastern part of the middle section of the State — which 
occurrence happened at 10 o'clock A. M., September 8. 
The noise and vibration caused by the flight of the 
meteor were so great, and were noted over such a wide 
territory, that the matter was deemed by me and oth- 
ers to be worthy of being noticed in the press, espe- 
cially as such notice might lead to the discovery of 
fragments of the meteor, in case any of them reached 
the earth. 

In your issue of November 28, E. B. Hoyte, in a 
letter dated November 14, Nashville, says among other 
things: "He" (myself) "declares that from his posi- 
tion the crash of the impact was as a great explosion 
of dynamite accompanied by a slight vibration of the 
earth." And again, "1 find that on September 8, at 
about 10 A. M., a shipment of dynamite was exploded 
at Wartrace, Tenn., on the N. C. & St. L. Railway" — 
which was near Estill Springs, where I was at the 
time. 

A reference to my communication will show that I 
did not say that the sound was that of an explosion 
of dynamite. I did not express that opinion, but only 
said that, among the many causes (indicated) by dif- 
ferent persons, some thought at the time that there 
had been an explosion of a shipment of dynamite. I 
did not myself think anything of the kind, and did 
not say that I did. Persons came to and fro from War- 
trace to Estill, and no one spoke of such ah explosion. 
1 think I can safely say that no explosion of a ship- 
ment of dynamite took place at Wartrace, or at any 
other point within at least fifty miles, or indeed in the 
State. 

I took the trouble last week to make sure on this 
point, and, among other things, wrote to the post- 
master at Wartrace. I inclose to you his reply, in 
which he says that no such explosion has taken place. 

In your issue of December 12, a letter signed A. M. 
Button, dated Waterford, N. Y., says that he, Mr. But- 
ton, was at Winchester, Tenn. (near Estill Springs and 
Tullahoma) on September 8, and at 10 A. M. that day 
saw what appeared to be a large pyramid of yellowish 
white flame passing with great speed high up in the 
sky, followed by a sound such as I described. 

I will add that soon after I wrote my original letter 
to you, I learned that at least a dozen reliable men in 
that vicinity, whose names I heard, reported that they 
saw the object very much as Mr. Button describes it. 

Park Marshall. 

Nashville, Tenn., December 25, 1908. 



ARE FILTERING BEDS CORRECTLY CONSTRUCTED? 

To the Editor of the Scientific American: 

I do not believe that you can expect very much from 
a person who says: "I have never studied engineering 
in any of its branches, but I believe that our engi- 
neers are entirely wrong upon a subject which has 
been studied for years and years, and upon which mil- 
lions of dollars have been expended." For this person 
to be right and the engineers wrong is certainly against 
the rule. I therefore expect to be corrected, and ask 
you and those of your readers qualified to give an 



opinion on the subject to kindly point out wherein I 
am mistaken in my ideas, and 1 thank them in ad- 
vance for the same. 

The question is: Are our filtering beds constructed 
correctly or on correct principles? I believe they are 
not, and these are my reasons, and also a possible 
remedy: 

The object for which filtering beds are constructed 
is to furnish pure water, and not to obtain all the for- 
eign matter held in suspension by the water, and then 
when you have obtained the same, to know that you 
have something that you absolutely do not want and 
some pure water. As far as I know, and in a general 
way, filtering beds are constructed by placing eon- 
ducting pipe having broken joints on the bottom of a 
reservoir, or by covering them with some suitable ma- 
terial having perforations, and upon this layers of 
broken stone of large size, broken stone of smaller 
size, gravel, coarse sand, and lastly a bed of fine sharp 
sand. These several layers to be about one foot in 
depth, but the last one from three to five feet. Water 
having foreign matter in suspension is pumped upon 
this bed and allowed to pass through, and the water 
then used for final distribution through the city's 
mains. When one portion of water has passed through 
another is pumped on, and so on until the surface of 
the bed becomes clogged or choked up from the for- 
eign matter held in suspension, and which has accu- 
mulated from day to day for a variable time, according 
to the condition of the water. The surface of the bed 
is then scraped off, and either washed and replaced or 
is replaced with entirely new sand. This bed cer- 
tainly catches all the foreign matter held in suspension, 
and if this was the object for which it was constructed, 
it would work to perfection; but as the object is to fur- 
nish pure water, it does not furnish all the pure water, 
but only a portion. The object is to furnish all the 
pure water, and no foreign matter or dirt. The water 
placed upon the filtering bed must pass through the 
same; there is no other outlet. Now, if the water 
could pass through the filtering bed, and at the same 
time have an outlet for the foreign matter held in 
suspension, then there would be no accumulation of 
foreign matter. 

Therefore, as a remedy I would suggest that instead 
of building a reservoir and placing conducting pipe on 
the bottom thereof, the conducting pipe be placed di- 
rectly on the bottom of the source of supply, be it lake, 
river, or whatever, and then cover them in the same 
manner as described above. Then the water would 
pass through the filtering bed just the same, and the 
foreign matter held in suspension would follow the 
lines of least resistance, and flow over the filtering 
bed. In this way there would be no accumulation of 
foreign matter held in suspension, and it would not 
have to be removed from time to time. You would 
obtain all the pure water and none of the foreign mat- 
ter held in suspension, for which you have no earthly 
use any way unless it was as a fertilizer, and then it 
would be a mighty expensive article. There would be 
no trouble caused by the ice in winter, and would 
therefore not require covering or housing. Nor would 
there be as much wear and tear on the valves of the 
pumps caused by the sand and other matter. In the 
cost of construction there would be no expense for the 
land on which the filtering bed is located, in itself a 
large item in many cases. Neither would it cost any- 
thing for paving the bottom and the sides and the 
retaining walls. Nor would it cost as much to place 
the several layers of stone, etc., in place in the lake 
or river as it would if placed in a reservoir on the 
land. The size of the filtering bed I would suggest to 
be proportioned for every million gallons of water to 
be used every twenty-four hours, to be one acre of sur- 
face. This would cause a flow through the filtering 
bed at the rate of about one yard a day. When the 
current in the lake or river is only one mile a day, 
the proportion in the flow would be one to seventeen 
hundred, that is, the water would flow one thousand 
seven hundred times faster over the filter than through 
the filter, and where this was the case, there would 
surely be no depositing of foreign matter on the filter, 
at least I so do think it. Now, if I am right in my 
ideas, there is no reason whatever why all the cities 
in the United States, and all over the world for that 
matter, located on the shores of our many lakes and 
on the banks of our rivers, could not have all the pure 
water they wanted at a cost no greater than that of the 
mere pumping of the same, and in some cases not even 
as much; that is, filtered water could be had for less 
money than it would cost to pump unfiltered water, of 
course not considering the first cost of installation. 

It is only upon the ground that exceptions prove the 
rule that I venture to make the foregoing statement, 
and I hope that in rendering judgment, my judges be 
not unmindful of leniency and mercy. 

Paul F. Bussman, M.D. 

Buffalo, N. Y., December 24, 1908. 

[You suggest that by placing filter beds (underlaid 
by the usual outlets) "directly on the bottom of the 
source of supply, be it lake, river, or whatever," the 
clear water would pass out just the same, and the for- 
eign matter would be held in suspension and "flow 
over" the filter beds. Now, the foreign matter elim- 
inated by filter beds is largely so light and impalpable 
that it would be little affected by flow; and if there 
were enough .current for water to pass through the 
beds, some foreign matter would be retained in them. 
Your speaking, of "flow," however, presupposes a cur- 
rent, and does not mention what would happen in the 
case of a lake with no current. In this case surely the 
action of the filter beds would be exactly the same as 
in reservoirs, with the exception that after the cost 
of draining a lake in order to lay conduits and filters 
in its bed, the same expensive process would have to 
be gone through to change the filtering material. In 
the case of a river, supposing the flow to retard the 
deposition of foreign matter, the filters must neces- 
sarily be placed in a deep and consequently fairly still 
part, exactly where detritus from the banks brought 
down by every flood would accumulate, rapidly chok- 
ing the filter. The whole point, however, is that your 
principal object seems to be to prevent the accumula- 
tion of foreign matter in the filter beds; and if the fil- 
tering material does not catch and accumulate foreign 
matter, what is the object of having it at all? — Ed.] 
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Tbe Great Drydock at Pearl Harbor, Hawaii, 

BY ELMER MURPHY. 

The drydock at the naval station, Pearl , Harbor, 
Hawaii, is to be the largest ever constructed by the 
Navy Department. Its over-all length is 1,195 feet, 
whereas the longest dock previously constructed, which 
is at Philadelphia, is 799 feet over all, and the Puget 
Sound drydock, recently contracted for, is 863 feet 
over all. 

The width between coping will be 130 feet, and the 
depth over flue blocks at mean high water, 32^ feet. 
An innovation, so far as American docks are concerned, 
is that there will be four caisson seats, two, as usual, 
at the entrance to the drydock and two others near 
the middle of the dock, dividing the main structure 
into an inner and outer dock. There will be two steel 
caisson gates, and the arrangements will be such that, 
with a ship in the inner dock, the outer dock may be 
filled and emptied independently, thus allowing the 
ship upon which the most extensive repairs are to be 
made to remain in the inner dock, while ships with 
minor repairs are being docked in rapid succession in 
the outer dock. By floating the inner caisson from 
the drydock, ships of greater length than any now in 
existence or planned could be docked. A trapezoidal 
form of head has been designed for this dock, different 
from any hitherto considered. It is arranged so that 
three destroyers may be docked side by side, extend- 
ing to the very head end of the dock, and leaving room 
for three other small craft in the inner dock. 

The draft over sills at mean high water will be 35 
feet, which is more than any other dock excepting the 
one at Puget Sound, where the great variation in tides 
required a draft of 38 feet. The conditions of depth at 
Pearl Harbor are such that the largest battleship may 
enter the dock at any stage of the tide. Concrete will 
be used throughout in the walls and floor. Granite lin- 
ing will te used only at the caisson seats, at the coping 
at entrance and at the material slides. The conditions 
fcr the use of concrete are believed to be more favor- 
able at Pearl Harbor than at any point in the United 
States, on account of the equable climate and absence 
of frost. 

A marked improvement over all previous docks has 
been developed in connection with the dock for Pearl 
Harbor, in that the working floor will be absolutely 
level from end to end, giving a level working surface, 
free from the usual obstructions, such as bilge block 
slides, docking keel-block bearers, bilge-block chains, 
temporary electric wires, temporary compressed-air 
lines, etc. The attempt has been made many times 
previously to accomplish this object, but never with 
success. It has been accomplished in this case by an 
entirely new design for bilge-block bearers and dock- 
ing keel-block bearers. The bearers are made in the 
shape of cast-iron boxes imbedded in the dock floor, 
with top flush with the concrete. The wide flanges on 
the top form the bearers for the keel blocks and bilge 
blocks, and a slot is provided through the top of the 
box to take the anchor bolts for the keel blocks and the 
holding-down device for the bilge blocks. The cast- 
iron box is large enough also to take the chains for 
the hauling of bilge blocks across the floor of the 
dock while a ship is being placed. Another most im- 
portant function of the cast-iron boxes is to drain the 
floor. The water passes through the slots, and flows 
along the sloping bottom of the boxes, and is dis- 
charged into four large longitudinal sub-floor drains. 
These, in turn, carry the water into the drainage cham- 
bers near the middle of the dock. The inner dock and 
outer dock each have an independent system of longi- 
tudinal drains and a drainage chamber. Three 54-inch 
pipes with gate valve pass from each drainage chamber 
into a common wet chamber outside of the drydock 
structure. The four 54-inch suction pipes from the 
pump well, which is close by, open into the wet cham- 
ber, thus removing water which flows in from either 
one or both of the drydocks. The slots, cast-iron 
boxes, and drains have been so designed that the 
velocity of water while being pumped will be sufficient 
to remove any silt which may have collected. 

The system of cast-iron boxes with slots and longi- 
tudinal floor drains will also be used for filling the 
dock. Four filling culverts, two on each side of the 
drydock, having inlets in the quay wall at the entrance 
of the dock, are connected with the longitudinal drains 
in the inner and outer docks in such a manner that 
either dock may be filled independently of the other. 
The water will be discharged into the dock body 
through the slots, having thus an upward velocity on 
entering and being uniformly distributed over the 
entire floor. This is much superior to having the water 
enter at the ends or sides with a velocity sufficient to 
cause harmful movements of the ship. Sixteen flights 
of stairs extend from the coping to the floor. This 
number is liberal, in order that the workmen may 
enter and leave the drydock with expedition. There 
will be 539 keel blocks, extending from the entrance to 
the head of the drydock. These are for the purpose 
of carrying the weight of the ship when the dock is 
pumped. Two lines of docking keel blocks will extend 
on either side of these to take the weight of turrets. 



etc., of battleships. The pump well will be located 
near the middle of the dock and about 30 feet away. 
It will be of octagonal shape, and will contain four 54- 
inch pumps. 

A track for a 40-ton crane will be built around the 
drydock structure, with the inner rail close to the 
edge of the coping. The total length of the rails in this 
track will be within a few feet of one mile. The con- 
struction of the dock will necessitate the disposal of 
350,000 cubic yards of material. This will be utilized 
in filling some of the low areas on the station property. 
The depth of the excavation will be 58.5 feet. This 
is more than the height of an ordinary four-story build- 
ing. The total amount of concrete to be used in the 
dock is approximately 120,000 cubic yards. 



THE PHYSICAL ENERGY OF THE HOUSE-FLY. 

BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

Mr. Frank P. Smith, a member of the Quekett Micro- 
scopical Club, has added to our knowledge of the fly 
by a series of highly interesting moving-picture films, 




Bluebottle fly balancing a cork ball npon which 
another fly is simultaneously preserving its balance. 

which pictorially give some idea of the highly-devel- 
oped organism and the physical energy of the common 
house-fly. 

Although Mr. Smith makes no claim to being able 
to train the domestic fly, yet at the same time he has 




A fly walking up a revolving wheel. 

succeeded, as the accompanying illustrations testify, 
in causing it to accomplish some curious evolutions — 
a result due not so much to any development of in- 
telligence as to the deception of the insect. The flies 
used" for the purpose of chronophotographic investiga- 




Bluebottle fly turning a revolving wheel. 

tiot were especially bred and reared to secure large, 
clean, newly-merged insects. 

Flies and kindred insects are equipped with a highly- 
developed breathing apparatus. Instead of depending 
upon a single tracheal tube, as do human beings and 




Eating honey from a pin held in the hand. 
THE PHYSICAL ENERGY OF THE HOUSE-FLY. 

animals, for the inhalation of air, these insects are 
provided with a complex network of passages extend- 
ing to all parts of the body. The outcome of this 
arrangement is a very rapid oxygenation of the blood 
fluid, with an attendant enormous development of 
physical energy. 



To demonstrate the extent of this development, a 
series of popular photographs were secured, some Of 
which are of a humorous character. The species illus- 
trated is the familiar domestic bluebottle, which, be- 
cause of its size, is more particularly suited to the 
purpose. In one case the fly is seen lying on its back 
or seated in a diminutive chair, supported or held 
in position by a thin band of silk passed round its 
waist. In this position it held and played, or juggled, 
with a number of articles of relatively large size, such 
as small dumb-bells and weights, or nursed a smaller 
fly without any apparent effort. A certain degree of 
restraint was imposed, but in the case of revolving 
the small wheel, the insect was allowed complete free- 
dom. In order to revolve the wheel, the fly was made 
to try to walk along its periphery. An ingenious de- 
vice was prepared, the object being to cause it to desist 
from its natural inclination to fly, and to induce it to 
walk up the side of the wheel. A dark box was fitted 
with a small door of very thin glass attached to an 
escapement similar to that of a pendulum clock. When 
the fly was first imprisoned in the box, it instantly 
attempted to effect an escape through the glass door 
with a frantic buzz. Every time it struck the glass 
it received a slight tap on the head from the escape- 
ment. At first such results only increased its fury, 
but in a short while, owing to the continued tappings 
upon its head, it would become more tractable. Finally, 
instead of attempting to escape by flying, it would 
make an effort to achieve its object by walking up the 
wheel. While in this tractable condition the photo- 
graphs were secured. The entomologist, however, 
found it quite impossible to depend upon the results 
of the incarceration in the box, since very often a fly 
th'at had been under instruction for several days, upon 
removal to the wheel outside immediately took advan- 
tage of its liberty and flew away. 

In another instance the fly is shown lying on its 
back supporting and turning or juggling a ball three 
or four times its bulk, upon the upper side of which 
is another fly, which also maintains its balance upon 
the moving spherical surface. This action, as well as 
that of turning the wheel, Mr. Smith attributes to the 
insect's illusion that it is really walking upon a fixed 
surface. In another instance the fly is shown merely 
balancing a cork ball. It is noticeable in these various 
accomplishments that the fly brings its wonderful pro- 
boscis into play for the purpose of guiding and par- 
tially of preserving the balances of the various moving 
substances. This is strikingly shown in the case where 
one bluebottle prone on its back is supporting another 
balanced acrobatically upon its upturned legs. 



Tbe Current Supplement. 

Erichsen's tragic Greenland expedition is made the 
subject of a handsomely illustrated article which opens 
the current Supplement, No. 1727. Major George O. 
Squier contributes an article on ships in air and water, 
and shows the general relations between the two. 
Franklin Van Winkle in an article entitled "Pressure 
of the Atmosphere on Liquids" writes on the condi- 
tions of equilibrium in liquids of the same and differ- 
ent densities. The psychogalvanic reflex is a peculiar 
physical manifestation of mental processes in the form 
of a change in the electrical properties of the skin. 
This change occurs whenever the subject feels emo- 
tion, and it can be detected and measured with a 
sensitive galvanometer. By this method the irrita- 
bility of the human mind may be electrically meas- 
ured. James H. Baker contributes a good article on 
chain and chain making. The ultimate internal com- 
bustion motor and its probable fuel is discussed by 
Thomas White. An interesting process of color pho- 
tography has been brought about by Charon in Paris. 
The process is described and illustrated by our Paris 
correspondent. In a review of the eleventh Paris 
Automobile Salon, the general tendencies of the con- 
struction for 1909 are summarized, and particulars 
are given of some of the most notable models ex- 
hibited. H. B. Macpherson writes instructively on 
protective mimicry in bird life. 

— ■» < » > ♦ ' ■ 

Fuel gas analyzers have been investigated by the 
committee on power generation of the American Street 
and Inter-urban Railway Engineeering Association, 
which recently reported that they were of unquestion- 
able value where continuous records are kept. In 
order to get the best indication of furnace conditions, 
the committee recommends putting the gas collector as 
close as possible to the point where combustion ceases 
in the line of circulation. The collector should be a 
%-inch or 1-inch pipe, with the end capped and pro- 
vided with %-inch holes at frequent intervals along 
the side, but not so many that their combined area 
equals that of the pipe. Experience indicates the best 
results are secured with a recording analyzer in the 
main flue, supplemented by an indicating instrument 
connected into the breeching of each boiler, and so 
placed that the fireman can read it. The most com- 
mon error in the operation of furnaces, which a CO, 
recorder shows, is stated to be the admission of too 
much air. 
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PRESENT CONDITIONS IN THE PANAMA CANAL ZONE. 

BY A LAY CORRESPONDENT. 

The excavation of the Panama Canal and the con- 
struction of its huge dams and locks is not alone the 
most stupendous engineering undertaking of modern 
times, hut the preliminary work necessary to prepare 
the way for this enterprise has been fully as great. 
Never hefore in the history of the world has any 
government undertaken a more difficult task than 
ours to make fit for habitation an unsanitary district. 
In a little over three years' time, and at a distance of 
two thousand miles from the base of supplies, a small 
country or state has been organized; towns and villages 
built; and a decrepit railway converted into a mod- 
ern double-track system. All this has been done in 
addition to, and much of it contemporaneously with, 
the actual construction of the canal itself. These 
things in themselves constitute a formidable task; 
but greater works than these have been accomplish- 
ed. The canal zone, once a veritable pest hole, has 
become a sanitary district. Yellow fever, once the 
scourge of the Isthmus, has been unknown there since 
May, 1906; and the death rate is now lower than in 
many cities of the United States. The difficult prob- 
lems of engineering, sanitation, feeding and housing 
employees have been satisfactorily solved. Many mil- 
lions of dollars were expended in this work, and two 
cities, Colon and Panama, were renovated, paved and 
provided with waterworks and sewers and other im- 
provements. To appreciate how tremendous has been 
the task, one must reflect that this work was done two 
thousand miles away from the base of supplies, and the 
locality furnished practically nothing. Lumber, machin- 
ery, nails, paint, engines, cars, plumbing materials, fur- 
niture, cooking utensils, food, all had to be shipped 
entire, or in parts ready to be put together, and ad- 
justed after it reached the Isthmus. It was neces- 
sary to erect extensive machine shops in which to 
assemble and erect ready for use the various engines 
and machinery received at the ports. 

What has been the result? With but few exceptions, 
people who have visited Panama agree that affairs are 
conducted on a business-like basis, that the Isthmus is 
becoming more and more safe as regards disease, and 
that the hospital system is surpassed by none. The 
supreme achievement has been the routing of yellow 
fever. It is well understood that the disease is carried 
by the Stegomyia mosquito, and so successful have 
been the government's methods of extermination that 
this particular mosquito has been practically driven 
from the Isthmus. Cases of fever cannot enter from 
outside because of a rigid quarantine. Other mosqui- 
toes are fought by rigidly-enforced sanitary methods. 
Houses are carefully screened; stagnant water is not 
allowed to accumulate; streets are regularly cleaned; 
fumigation is carried on; and as a result not only 
yellow fever but malaria has been brought under 
thorough control. 

The rapidity with which these things have been 
done is part of the marvel. At Culebra, built upon 
bluffs overlooking the great cut, is a town of five thou- 
sand inhabitants which has sprung up in three years 
time. It has a sewage system and pure water. Other 
sanitary towns have arisen out of piles of lumber de- 
posited in forlorn looking jungles. When the Ameri- 
cans took the canal they obtained possession of about 
two thousand buildings, many houses for employees, 
some good hospitals and machine shops. The excavat- 
ing machinery and much of the rolling stock for the 
railroad was too old-fashioned and out of repair to 
be of much use. Nevertheless the $40,000,000 paid for 
French rights, privileges and property has been con- 
sidered a fair sum. 

The principal engineering features of the Panama 
Canal are so well known to the readers of the Scien- 
tific American, that it will be sufficient to give here 
merely a brief recapitulation. The total length of 
the canal from deep water in the Atlantic to deep 
water in the Pacific is about 50 miles. Ten miles of 
this, however, consists of deep channels dredged 
through the harbors at either end, the total length 
from shore line to shore line being about 40 miles. 
The plan of construction is to build a series of massive 
dams not far from each shore of the Isthmus; create 
a large artificial lake between them; connect the lake 
with each ocean by canals, and a series of locks by 
which shipping will be raised or lowered from the canals 
to the lakes as thus formed. Commencing on the At- 
lantic side, the canal is dredged for 4% miles through 
the shoal water of Limon Bay to the shore line. Two 
and a half miles beyond the shore it reaches, the site 
of the Gatun dam, a huge earthen structure a mile 
and a half long, over half a mile wide, and 180 feet 
in height, which will serve to impound the waters of 
the Chagres River, and form a- lake of over 100 miles 
area and 30 miles in length, whose level will be main- 
tained at an elevation of 85 feet above the sea. The 
first 7 miles of the canal, from deep-sea soundings to 
the Gatun dam, will be at sea level, and the 85 feet 
difference of level between the canal and the lake will 
be overcome by a series of double locks in three flights, 
one set of locks being used for ascending and the other 



set for descending vessels. These locks will be 110 
feet wide and 1,000 feet in usable length. They will 
be built of reinforced concrete, and because of their 
great dimensions will far exceed any construction of 
the kind yet built. For the first 11 miles of their 
progress through the Gatun Lake, ships will have from 
80 to 50 feet depth of. water, and from 500 to 1,000 
width of channel through which to navigate. As the 
lake narrows down between the hills which inclose 
the Chagres River, the canal will decrease in width 
to 800 and 500 feet until it reaches the Culebra range 
of mountains, through which it will pass, still at the 
Lake level of 85 feet above the sea, by a channel with 
a maximum width of 200 feet. This 200-foot channel 
will be about 8 miles in length. On the Pacific side 
of the mountains, at Pedro Miguel, descent will be 
made by a single lock to an artificial lake formed by a 
dam at Miraflores, a point about 2 miles farther on 
toward the Pacific. At Miraflores descent will be made 
by two locks to Pacific sea level, and from that point 
to deep water, a distance of 9 miles, the canal will be 
excavated to a uniform width of 500 feet. The mini- 
mum depth for the whole canal will be 41 feet; hence, 
on the day of its opening, which will probably take 
place in the year 1915, it will be capable of accommo- 
dating the largest ships afloat, including the "Lusi- 
tania" and "Mauretania" and the two giant White Star 
boats, over 900 feet in length, which are being built 
at Belfast. 

Now that the full excavating plant has been deliver- 
ed at the Isthmus, excavation is proceeding at a rate 
that was never dreamed of, even in the most sanguine 
estimates of the engineers. During March of last 
year, about 3% million cubic yards was excavated; 
and it is possible that an even greater maximum will 
be obtained in the dry season of the present year. 
The excavation will be completed long before the locks 
and dams are finished. The examination by bore 
holes and test pits has shown the character of the 
ground for both dams and locks to be favorable, and 
it is probable that the Commission of Engineers, which 
is now at the Isthmus with Mr. Taft, will report in 
favor of completing the canal upon the plan which 
we have outlined above. 

As the Isthmus of Panama is situated in the Torrid 
Zone, it has a tropical climate with little variation, 
the average daily range being from 72 to 86 degrees 
in summer 'or winter. The summers are trying to 
strangers on account of the humidity in the rainy sea- 
son. The Canal Zone proper is 10 miles wide and 
about 45 miles long. The cities of Colon and Panama 
are not under American jurisdiction, save in the mat- 
ter of sanitation; but there are numerous small towns 
of from one hundred to five thousand inhabitants 
under the direction of the United States. Exclusive 
of Colon and Panama, there are about 50,000 people on 
the Canal Zone. About six thousand of these are 
American employees, and fifteen hundred of them are 
American women and children. 

Though much of the business is transacted in Wash- 
ington, the Isthmian Canal Commission has its head- 
quarters on the Isthmus. The work is done under 
several departments, and employees are assigned to 
their respective departments immediately on reaching 
the Isthmus. Clerks, bookkeepers, stenographers, type- 
writers, surgeons, physicians, foremen, blacksmiths, 
bricklayers, carpenters, train conductors, diamond-drill 
setters, engineers, firemen, ironworkers, masons, paint- 
ers, plasterers, plumbers, quarrymen, tinsmiths, wire- 
men, are among the many who find positions on the 
Isthmus to-day. Men who have specialized are de- 
sired, and there is no demand for unskilled American 
labor. The laborers come from the Isthmus, West 
Indies, and southern Europe. Many of the skilled em- 
ployees have to pass a civil service examination. 

Most of those employed on the Panama Canal sail 
from New York, though steamers run from New Or- 
leans and the Pacific ports. They are furnished free 
steamboat transportation, and are advised to carry 
light-weight clothing. Khaki is extensively used for 
work dress, and white linen for evening wear. When 
the employee gets to Panama, he finds buildings con- 
structed on the best principles of sanitation. That 
food may be preserved and shipped properly, there are 
refrigerator plants on the government steamers, cold 
storage plants at the ports, and refrigerator cars on 
the Panama Railroad. In this way food is transported 
under continuous refrigeration from the United States 
to dwellings in Panama. 

Hotels and mess houses have been established along 
the line of the canal, and some fifteen are. conducted 
for the white employees.. It is not intended to make 
any profit on these, but to give good food, cooked and 
uncooked, at cost prices plus the actual cost of trans- 
portation. It is calculated that for thirty cents a 
high-grade employee can obtain a meal, and a laborer 
can get one for ten cents. A course dinner at a hotel 
costs from fifty to seventy-five cents. One of the worst 
problems that faced the Commission was the feeding 
of the unskilled laborers, who are largely recruited 
from the blacks. . There seemed no food at a price low 
enough to induce them to eat. Cooked food at ten 



cents a meal and uncooked food at a less price were 
both refused. After several experiments food was 
cooked and given them, and they ate it heartily. It 
was decided to pay them a certain rate per hour and 
their board. This not only solves the problem, but, it 
is hoped, will increase their ability to withstand dis- 
ease. These are not the only provisions made by Uncle 
Sam for his people, for nearly four hundred separate 
houses and thirteen large buildings have been con- 
structed for married couples, and there are several 
buildings where bachelors are housed free of charge. 
These are partially furnished and fuel, electric light, 
and water are given free. The problem of a supply 
of drinking w?.ter has been solved by the construction 
of reservoirs at different points along the Canal Zone. 

All employees are allowed free medical, surgical, 
and hospital attendance, and practically every reli- 
gious denomination is represented. Chaplains hold 
service, visit the hospitals, and are now urging the 
erection of buildings which can be used as churches 
and for lodge purposes. The public school system is 
essentially American. American teachers are employ- 
ed, American school books and songs are used, and the 
flag floats over every school house. Realizing that 
the white people would be thrown entirely on their 
own resources for entertainment, the Commission is 
building a clubhouse or recreation hall in each of 
the villages under the jurisdiction of the United States. 
These structures — those in Culebra, Empire, Gorgona, 
and Cristobal are finished — contain a parlor, card 
room, billiard and writing room, and assembly hall. 
Each has a library of five hundred volumes, and weekly 
and monthly periodicals and newspapers are subscribed 
for. A comprehensive plan has been devised whereby 
the Commission working with the Young Men's Chris- 
tian Association manages these buildings, and good 
entertainments are given, the entertainers coming 
from the States and ranking with those employed by 
first-class lyceums. There are also many social, ath- 
letic, and literary clubs among the employees. 

The canal will be open in 1915. It will have cost 
us probably not less than $300,000,000; but its com- 
mercial and military value, the prestige which will 
accrue to the United States, will yield a rich return 
for this outlay of time and capital. 



Museum of Safety and Sanitation. 

Announcement has just been made of the acceptance 
of the treasurership of the Museum of Safety and Sani- 
tation by Frank A- Vanderlip. An executive office for 
the administrative and promotive work of the Museum 
has been opened at the United Engineering Societies' 
Building, 29 West 39th Street. Notice of competition 
for the Scientific American medal will be given in 
ample time in these columns. 

A committee on plan and scope includes Prof; F. 
R. Hutton, chairman; Dr. Thomas Darlington, Com- 
missioner of the Health Department of the city of 
New York; P. T. Dodge, president of the Engineers' 
Club; William J. Moran, attorney-at-law, and Henry D. 
Whitfield, architect. 

Plans are being pushed along practicable lines to 
prevent the enormous loss of life and limb to American 
life and labor, through the Museum of Safety and Sani- 
tation, where safety devices for dangerous machines 
and preventable methods of combating dread diseases, 
may be demonstrated. Charles Kirchhoff, editor of 
The Iron Age, is the chairman of the Committee of 
Direction; T. C. Martin, editor of The Electrical World, 
vice-chairman, and Dr. William H. Tolman, director. 



The Deatb of Luke Kavanaugh. 

Luke Kavanaugh, inventor and mill owner, died at 
his home in Waterford on January 24 after a brief 
illness. He was born in 1825 in Dublin, Ireland. 

In 1862 he invented the movable-bladed knitting burr, 
which was used by every knitting mill in the world 
and was one of the principal causes of making Cohoes 
the greatest knitting mill center in the world. This 
patent he followed with others in 1863, 1864, and 1871 
on improvements on knitting machinery. In 1867 he 
established the Bishopton knitting mill at Cohoes. 



Short and odd lengths of lumber is the subject of a 
brief bulletin sent out by the United States Forest 
Service. It is stated that 25 per cent of the felled 
trees are never hauled from the woods simply because 
specifications of builders and architects cling to con- 
ventional lengths, whereas the actual construction is 
such as easily to use the short and odd lengths. The 
work of a prominent architect was examined and it 
was found that 40 per cent of the siding on frame 
buildings was under 6 feet in length. It was found 
that in cutting and grading finished lumber generally 
5 to 10 per cent was bound to come in lengths under 
10 feet, of which all under 6 feet is burned and all 
over is sold at reduced prices. This bulletin asks for 
closer specifications, better understanding of the tim- 
ber situation as a help to the lumbermen and for the 
preservation of the lumber supply. 
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The Tivoli hotel. 
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Steam shovels and dump cars in one of the big excavations. 
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New concrete reaervoir, 
ti Hill looking toward the Pacific. 



Pacific entrance of canal is to the right of these islands 




;er of foundations South end of Jliraflores tunnel, where slides have occurred. 
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One of the better class residences in Panama. 




stretch between Gold Hill and Cucuracha is sliding, necessitating much extra excavation. 

nountain divide between the Atlantic and Pacific. 
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The Editor of Handy Man's Workshop will be glad to receiYe any 
hints for this department and pay for them if available. 

FURNISHING THE WORKSHOP.— II. 

BT I. G. BATLBT. 

(.Continued from the issue of December 19, 1908.) 

DESK OR DRAWING TABLE. 

A shop should he furnished with some kind of a 
writing shelf or desk, and since it is often necessary 
to make sketches or accurate drawings of details, a 
drawing hoard and desk combined will answer well. 
Very often an old drawing board can be obtained, 
which can easily be trimmed up, and made into a drop- 
leaf arrangement secured to the wall. A good size is 
23 by 31 inches, which will accommodate a standard- 
size- sheet of paper, but on account of the construction 
in this case, the width had better be 24% inches. 

Soft pine, free from knots and well seasoned, should 
be procured, and accurately planed and glued together 
along the joints. Two battens running across the 
grain of the board should be secured to the underside, 




HOW THE BATTENS ARE SECURED TO DRAWING BOARD. 

by means of round-headed screws, sunk in below the 
surface, and bearing upon iron washers. (See sketch.) 
The holes should be bored larger than the screws, the 
hole in the washer being the same size. This will pre- 
vent the board warping, and it is very easily con- 
structed. Make the board 1 inch thick; the battens 
and braces also; the cupboard from '%-inch stuff; and 
the shelves, pigeon-hole partitions, and small cupboard 
of %-inch material. 

Fig. 3 is drawn to scale, showing the front and side 
views. The cupboard (see Fig. 4) is 6 inches deep 
outside measurement, and 3 feet In length. The 
shelves are 4% inches apart, making the total height 
16 inches. The small cupboard is 9% inches square in- 
side. It should be furnished with hinges and lock. A 
small block of wood, tacked in the corners, will pre- 
vent the door closing too far inside. The pigeonholes 
can be either plain or furnished with drawers, and 
the general design altered to suit individual tastes, but 
an arrangement of some kind in which to keep pens, 
ink, pencils, writing material, smaller and finer grades 
of tools, notes, sketches, books, and clippings from the 
press or magazines. Nothing can be more useful to a 
boy than a place to keep all such things, for accumu- 
late they will. 

The brackets upon which the cupboard rests, and to 
which the battens are connected, and also the brackets 
at the foot of the braces, can be made from 2 by 3 stuff 
cut 7% inches in length, and secured firmly to the 
wall of the shop. Make the battens and braces 1 inch 
by 2%, of hard wood, secured to the brackets with 
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are bored 2% inches apart, the first one being 4%; 
inches from the end. A round peg, shown in larger 
detail in Fig. 3, is made to fit the holes, and kept from 
getting lost when the hoard is down, by a short length 
of wire attached to a staple in the underside of the 
board. Make the bottom of the cupboard about 3 feet 6 



DETAILS OF THE DRAWING BOARD. 

large screws, the holes being a trifle large la the 
battens, and the screws Dot driven all the way home. 
The cross-brace is dovetailed into the supporting 
braces, as shown in Fig. 3. The length of the battens 
and braces is 2 feet 4 inches and 2 feet 1 inch, out to 
out, beveled to an angle of 45 degrees at one end and 
rounded at the other. Care must be taken to secure 
the fixed ends not more than V/4, inches from the 
near edge of the wall brackets, or the board will not 
close up properly when folded against the wall, as 
shown to the left of Fig. 3. 

Three holes for adjusting the board at several angles 




GENERAL VIEW OF THE DRAWING BOARD AND 
CUPBOARD. 

inches from the floor, which will give about an inch 
clearance for the braces when the board is down, out 
of use. 

The working edge of the drawing board should be 
trued up for the butt end or head of the T-square to 
work against. In selecting a T-square, sight along the 
working edge, to see that there are no imperfections, 
and select one where the blade is on top of the head, 
so that the triangles will slide over it. A T-square, 
two triangles, triangular scale, and a small set of 
instruments can be purchased at a very reasonable cost. 

Fig. 4 gives a fairly good idea of how the board and 
cupboard will look when complete. If much sketch- 
ing or laying out is to be done, a high stool will be 
found convenient. 




HOW TO WIND A SPACED COIL SPRING. 

BT CHARLES LURCOTT. 

When it is desired to wind a spring with a coil 
spaced a uniform distance apart, a simple method is 

to use a former or 
guide, made of wire 
which is as thick as 
the space desired be- 
tween the coils. The 
accompan ying cut 
shows how this is 
done. The guide con- 
sists of a few coils 
which are spaced the 
requisite distance 
apart, and one end of 
the wire projects out- 
HOW TO WIND A SPACED ward tangentially. 
COIL SPRING. The spring is then 

wound on the arbor between the turns of the guide. 
As the wire is fed on the arbor it is crossed over the 
extending end of the guide, in the manner shown, so 
that it presses inward against the coils of the forme/ 1 . 
As the arbor is turned the guide is automatically fed 
along the arbor, and the coils of the spring are uni- 
formly spaced by the coils of the former. 

• »<«.», 

A JOINT FOR THE WORE BENCH. 

BY C. A. PITKIN. 

When constructing the bench for the Handy Man's 
Workshop, and it is desired to use the old but efficient 
screw and heel pattern woodworker's vise, the ques- 
tion of a suitable joint for the upper end of the front 
leg must be considered. The pressure applied to nar- 
row work, reaching not farther below the bench top 




than its own thickness, tends to draw the front leg 
from position, and one soon finds he has a loose and 
"rickety" joint. 

None of the usual mortise or dovetail joints are sat- 
isfactory, but the one shown below is very powerful 
and cannot be drawn from place. The detail drawing 
shows its construction and proper proportions. After 
the glue has set, two %-inch wooden pins should be 
driven in the holes. 



PATCH FOR KITCHEN BOILERS. 

BY T. FA«KAN. 

When by reason of rust, corrosion, or any other 
agency, the shell of the kitchen boiler is punctured, 
the problem of stopping the leak should not cause 
Handy Man any worry. A little device like that shown 
below can readily be made, and it will effectually 
and permanently close the hole. It consists of a 
square-headed brass machine screw, with head flat- 
tened and pierced to receive a pin, whereby it is 
pivoted between the walls of a channel-shaped brass 
bearing piece. The opposite end of the screw is fitted 




PATCH FOR THE KITCHEN BOILER. 

with a leather washer, a broad metal washer slightly 
curved to fit the contour of the boiler, and a nut. 

The illustration shows how the device is applied. 
The puncture is enlarged sufficiently to admit the 
bearing piece. The latter is swung into alinement 
with the screw and passed through the hole. The 
overhanging part of the bearing screw should be longer, 
and hence heavier, than the other portion, so as to 
make the bearing piece swing to a vertical position 
as soon as it clears the inner surface of the boiler 
shell. The screw will then be retained by the bear- 
ing piece, and the nut can be screwed up to clamp 
the leather against the outer surface of the shell. 
This done the projecting part of the screw can be cut 
or filed off. 

: m 1 ■ 1 m* 

ANOTHER METHOD OF MAKING METAL LAMP 
SHADES. 

BY FRED G. WARNER. 

Lamp shades, electric-light shades, shades for drop 
lights, and shades for candelabra can readily be made 
as follows: The material should be sheet brass, in 
thickness ranging from 1/40 of an inch to 1/64 of an 
inch according to the size and character of the work. 
If the shade is to be quite large and to contain glass or 
other heavy materials, it is necessary to use the heavier 
brass or that of 1/40-inch in thickness. In light work 
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JOINT FOR HANDY MAN'S WORK BENCH. 



METAL LAMP SHADE. 

like that of the candelabrum shades, the 1/64-inch 
brass is more desirable. 

To make the candelabrum shade it is necessary 
first to draw the pattern on paper. Then, placing the 
paper upon the brass, an outline of the pattern should 
be made with a very soft pencil. With a heavy pair 
of scissors this pattern can be cut out of the brass, 
but it is impossible to cut any design in the brass 
pattern with the scissors without wrinkling the metal. 
The neatest way is to burn out the design with nitric 
acid. First the design should be drawn upon the brass 
pattern with a soft pencil. Then the pattern should 
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be heated over a stove. While the shade is still hot 
a piece of wax or ordinary candle is rubbed over both 
sides of the brass. The heat of the brass melts the 
wax and forms a thin wax coating. When the bT'.zs be- 
comes cold, the design, which shows through the wax, 
is traced with a pointed instrument. The parts of the 
brass which are to be burned out are, scraped free of 
wax. The shade is then immersed in nitric acid. The 
acid eats through the exposed brass and the required 
design is very cleanly cut out. 

The lamp, electric, and drop-light shades are made 
in the same way. Without much expense or trouble 
these larger pieces can be improved by placing dif- 
ferent colored glass behind the designs. 



factory chattering support, which is quite sure to mar 
the work. 



STOPCOCK OF GLASS TUBING. 
A small stopcock may be easily made out of two 
glass tubes and a rubber sleeve. The outside diam- 
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STOPCOCK OF GLASS TUBING. 

eter of one tube is smaller than the inside diameter 
of the other. The end of the smaller tube is softened 
in the flame of a Bunsen burner and closed. With a 
file a small slot is cut in the side of this tube. A piece 
of rubber tubing is fitted over the two glass tubes, as 
shown in Pig. 1. The smaller tube is not held so 
tightly by the rubber sleeve as is the larger tube, and 
it will slide quite readily therein. When the smaller 
tube is drawn outward, the rubber sleeve covers the 
slot therein, preventing the passage of liquids or 
gases through the two tubes. To open the cock, the 
smaller tube is forced inward, as shown in Pig. 2, and 
the liquids or gases can then flow freely through the 
two tubes by way of the slot in the smaller tube. 

SIMPLE SUPPOKT FOR BICYCLES. 

A very convenient device which may be attached to 
the side of a house or any other support, to hold a 
bicycle, is shown in the accompanying drawing. It 




SIMPLE SUPPORT FOR BICYCLES. 

consists of a gate hinge with one leaf secured to a 
block. The block is nailed to the side of the house. 
The other leaf of the hinge, which should be a very 
long one, is bent over at the end to form a hook. This 
is caught over the upper horizontal bar of the bicycle 
frame. The bicycle wheels are placed close to the 
house, so that the upper part leans outward, and is 
held from falling by engagement with the hook. 
m » ■ » * 

HOW TO FILE ROUND WORK. ' 

BY A. V. SEARING, JR. 

It is an easy matter to file the ends of round rods 
M a piece of wood with a notch cut in the top is 
placed in the vise, as shown in the cut, and the rod re- 
volved toward you as the file is run over it. The file 
will make a steady, smooth cut, and will not chatter 
if the notch is of the right depth. This simple trick 
seems to be but little known. Usually the mechanic 
tries to rest the rod he is filing between the partly 
open jaws of the vise, but this makes a very unsatis- 
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HOW TO MEND A HAMMOCK OR FISHING NET. 

It is safe to state that not one per cent of persons 
using a hammock or handling a fishing net know how 
to mend them, should they get torn or damaged in any 
way. 

Whether the tear is a large or small one, the meshes 
or small squares of which the net is made must be cut 
out, until a symmetrical figure is made, as shown in 
Pig. 1; i. e., there must be a single square or mesh 
and a double one 

on opposite sides [ | [ 

of the tear. 

Pig. 2 shows the 
commencement, and 
Pig. 3 the tear com- 
pletely mended. 

Always com- 
mence in the mid- 
dle of the double 
mesh, and end in 
the opposite one. 
Each successive rr 9 .c. 

stitch and knot is 
numbered, from 1 
to 18, as clearly shown in Pigs. 2 and 3. 

The knots are formed by pinching the meshes, as 
at 5, for instance, into a loop, as shown in Fig. 4 at A. 
Then threading the cord through the loop, a knot is 
made, either a flat or true lover's knot, as shown at 
B, or better still a fisherman's bend knot, as shown 
at C. The latter is not only easier to make, since it 
only passes through the eye once, but it will not slip 
so easily. 

If the tear is a large one, it is well to make a needle, 
as shown at D, which is made from a piece of thin 
wood, about 5 or 6 inches long by % of an inch wide, 
cut out as shown. The cord or twine is wrapped 
around this needle, and as the stitches and knots are 
being made, is unwound. 



can take place; and as it forms again instantly after 
removal, it is necessary that the removal of the oxide 
and the covering with solder shall be simultaneous. 
In soldering other metals, the oxide can be removed 
chemically. With aluminium this is not possible, and 
it must be removed mechanically by abrasion. 

Bearing these facts in mind, it will be readily un- 
derstood how aluminium soldering must be done. All 
the surface to which it is intended that the solder 
shall adhere must first be tinned. This is accom- 
plished by heating the metal to a temperature above the 
fusion point of the solder used, and then rubbing the 
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HOW TO REPAIR A HAMMOCK OR FISH NET. 



fig- iv. 




A WRENCH FOR FIRE PLUGS. 



HOW TO FILE ROUND WORK. 



A FIRE-PLUG WRENCH. 

To prevent mischievous boys, or any other persons, 
^meddling with the fire plugs of the city, special 
wrenches are made, different from the ordinary hexa- 
gonal wrench which can be found in almost any home. 
The making of these wrenches is interesting and in- 
structive, and is done in the following manner: 

A piece of steel, a little thicker than the finished 
size of the 
wrench, and the 
same width as 
the two ends, is 
drawn out to the 
proper 1 e n g th. 
A hole is punch- 
ed in each end 
having a diam- 
eter the same as 
the inside of the 
shaped hole in 
the finished ar- 
ticle. The next step is to make a three-cornered drift 
pin having a tapered or barrel shape, so that it can be 
more easily driven through the round hole. The other 
end has a five-sided or pentagon-shaped hole, a drift 
pin being made for it likewise, of the proper shape. 

The handle is shaped and the whole given a finished 

appearance. The three successive stages are illustrated 

in their proper order. 

» . m . » 

HOW TO SOLDER ALUMINIUM. 

BY WILLIAM HOOPER, E.E. 

There is no solder which operates with aluminium 
in the same way that ordinary solders operate with 
copper, tin, etc. There are two reasons for this. 

First. Aluminium does not alloy readily with sold- 
ers at temperatures as low as the other metals require, 
and it is consequently necessary, in soldering alumi- 
nium, to use a much higher temperature. Further- 
more, aluminium alloys with lead only with great dif- 
ficulty and with but a small proportion of lead at that; 
consequently lead solders are useless with aluminium. 

Second. The surface of all aluminium is covered 
with a thin invisible coating of aluminium oxide. This 
coating forms instantly on the surface of aluminium 
and is very refractory, and its presence is responsible 
for the high resistance of aluminium to corroding 
agents, since, although aluminium itself is soluble in 
a great many chemical compounds, this protective 
coating of oxide is insoluble in almost everything ex- 
cepting hydrofluoric acid. While in general this coat- 
ing of oxide is beneficial, in that it forms a perfect 
protection to the aluminium underneath, it is, by rea- 
son of its efficiency in this particular, responsible for 
the principal portion of the difficulty which occurs in 
soldering aluminium, as naturally no solder will alloy 
with aluminium oxide. 

In soldering aluminium, therefore, it is necessary 
that this oxide must be removed before the soldering 



surface with a stick of the solder, thus rubbing the 
oxide off the surface with the solder itself, and cov- 
ering the exposed points with melted solder, all in the 
same motion. In order to make sure that the tinning 
is thorough, it is better to rub the surface with a steel 
or brass scratch brush while the solder on this surface 
is still molten. This insures a thorough job of tin- 
ning. After the edges to be united are thus tinned, 
they may be sweated together with pure block tin, with 
the aid either of a soldering iron or blast lamp. 

With regard to the composition of aluminium solders, 
zinc appears to alloy with aluminium more readily 
than any other metal available for the constituent 
part of the solder; consequently all solders which will 
readily tin aluminium contain zinc in varying propor- 
tions. The solders which .we have found to be most 
satisfactory are composed usually of tin, zinc, and a 
very small proportion of aluminium. These solders do 
not run very freely nor fuse as readily as ordinary 
solders, and it is necessary, as stated above, to use 
a higher temperature — so high in fact that extreme 
difficulty is found in using these solders with a solder- 
ing iron, and it is- generally necessary to use a blast 
lamp. 

Another thing which must be borne in mind is that 
solder will not flow into an aluminium joint, even 
when tinned, by capillary action as it does into copper 
or tin joints, and it is therefore necessary to place on 
the surfaces to be united all of the material necessary 
to sweat them together before the edges are brought 
into contact. In soldering aluminium joints, it is neces- 
sary that both the tinning and sweating shall be most 
thoroughly done; otherwise the joint will not be dur- 
able. 

On account of the presence of zinc in the tinning 
solder, the solder is decomposed by moisture, and un- 
less the work is so well done that the joint is abso- 
lutely waterproof, it will not be durable. The quality 
of the workmanship has more influence than anything 
else on the permanence of the work. 



STRAIGHTENING BUCKLED CASTINGS. 

It is a rare occurrence for a long casting to leave 
the molds perfectly true and level. When cooling off 
in the sand, they often buckle out of shape. It is 
necessary, as in the case of drainage cover castings, 
for instance, to have them level, so that when the 
horses and vehicles pass over them, they will not tilt 
or Shake. These castings are usually straightened in 
the blacksmith's shop in the following manner: 

Take, for example, a grating like that shown below, 
which is used by street railways to allow the surface 
water to drain into the sewers, and which has to fit 
very snugly the recess of the trap box in which it lies. 
The casting is placed in the fire, and heated to a dark 
cherry red, 
when it is taken 
out and placed 
upon the anvil 
upside down. 
Two blocks of 
iron, about the 
size of a half 
brick, are placed 
at either end of 

the casting, and a section of car rail the length of the 
casting is placed on top. A couple of clamps are slip- 
ped over the rail and casting, in the center or where 
the buckling of the casting appears. The bolts of the 
clamps are then screwed up, at the same time using the 
wrenches with a quick turn, until the hollowness of 
the grating is about one-eighth of an inch more than 
necessary, which is tried by means of a straight edge. 
When the clamps are removed, the hollowness will be 
gone, and the casting will be found to be perfectly level. 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices. 

BATTERY-PLATE. — G. B. Rinehart, Ash- 
land, Wis. The invention relates to battery 
plates, the more particular object being to pro- 
duce a type of plate suitable for use in storage 
batteries, and perhaps in some instances in dry 
batteries, the arrangement of the plate being 
such as to hold the active material in place. 

ELECTRIC TRAP FOR RATS, ETC.— J. T. 
Norris, Troy, N. C. In this case the invention 
relates to improvements in traps for the ex- 
termination of rats and other vermin and has 
for its object to produce a simple, cheap and 
efficient means of ridding houses of rats and 
other pests, which can be easily handled and 
moved about as necessity requires. 

TROLLEY.— E. H. Green, Emeryville, Cal. 
The trolley shown in this patent is provided 
with a contact roller, and in connection with 
the roller the inventor provides a guard at 
each end, the guards being given a downward 
and forward curve, the arrangement being such 
that either cross wires or wires running cross- 
wise with the conductor are engaged with 
facility so that the roller is lifted and pre- 
vented from damaging the wires. 



Of Interest to Farmers. 

MANURE PULVERIZER AND LOADER.— 
J. N. Frost, Arlington, Mass. In a general 
way the invention is carried out by the provi- 
sion of a carriage on which the pulverizing 
mechanism is mounted. This mechanism is 
fed by an elevator arranged at the rear end 
of the carriage, and the mechanism discharges 
upon a conveyor leading to one side of the 
carriage, the mechanism, elevator and apron 
all being driven from a motor mounted on the 
carriage. 

COTTON-CLEANER. — A. L. Treese, Jen- 
nings, Okla. This invention concerns itself 
especially with providing means for ejecting 
the treated cotton from the device ; the in- 
vention further provides means for treating 
the cotton with the boll to remove the boll 
and dirt, and it is also adapted for treating 
the cotton without the boll when it is simply 
necessary to clean the cotton. 

DOUBLE-RAKE.— R. M. Kexney, Clinton, 
Okla. The more particular -purpose here is 
to provide a vehicle body with two sets of 
rake teeth operated to some extent indepen- 
dently, and to further provide the body with 
a turntable whereby the horses used for draw- 
ing the body may be turned around without 
materially disturbing the relative positions of 
the rake members, so that one of the rake 
members may be filled and afterward prac- 
tically turned to the rear in order to allow 
the other one to be filled. 

BEATER. — H. C. Jarr, Plummer, Minn. 
The invention has reference to threshing ma- 
chine beaters, and particularly to a beater 
comprising parts rotatable about different axes 
so that one is eccentric with respect to the 
other, and a plurality of adjustable teeth 
carried by one of the parts and controlled by 
the other so that the teeth have a constant 
angularity when the parts rotate, that is, the 
teeth are always at the same angle. 

HARROW ATTACHMENT FOR CULTIVA- 
TORS.— J. F. Barbee, Grand Island, Neb. The 
device is capable of being applied to any or- 
dinary cultivator and be readily applied to or 
removed from the cultivator and is suitable 
fur use in working a variety of crops such as 
corn in rows or hills, oats and other small 
grain, and can be used in planting as well as 
in cultivating, as it assists in covering the 
seed and pulverizing the soil. 

HARROW ATTACHMENT FOR PLOWS.— 
J. F. Barbee, Grand Island, Neb. The par- 
ticular feature is the manner in which the 
device is attached to the frame of the plow 
or other implement, whereby side draft is 
avoided. The harrow is attached so as to 
follow the mold board of the plow closely and 
so act on the soil at the best time, that is 
immediately after it is turned. By means of 
levers the slant of the harrow teeth and also 
the relation of the harrow frame to the plow 
frame may be varied to suit the work or other 
conditions. 



Of General Interest. 

PROCESS FOR MOLDING TOOTH-CROWNS 
AND THE LIKE.— S. Shimura and Y. Min- 
agawa, No. 20 Gofuku-cho, Nihombashi-ku, 
Tokyo, Japan. This invention has reference 
to new and useful improvements in processes 
for use in molding tooth-crowns and the like 
and the object consists of obtaining a per- 
fect occlusion, securing thereby a perma- 
nency of the cusps in crowns and bridges and 
also obtaining a perfect and easy fit of the- 
gold inlays. 

PIANO-PEDAL MOUNTING. — H. Sandner, 
Union Hill, N. J. The intention in this case 
is to produce a mounting which will be very 
simple in construction, and which will operate 
effectively to support the pedal pivotally in 
such a way that it will move very freely, yet 
so that it will be held securely and adjustably, 

AIR-SHIP.— W. Rumble, New York, N. Y. 
The purpose of the inventor is to provide a 
casing surrounding the propeller and in con- 
nection with the car, having means against 
which the current generated by the propeller 
acts, tending to revolve the casing, and the 
car to which it is connected, in the same 
direction as the propeller, thus compensating 



for the reactionary force developed in driving 
the propeller. 

PACKING-BOX. — M. H. Longfellow, Ports- 
mouth, Ohio. The purpose here is to provide 
a knock-down or collapsible metal box con- 
structed and arranged so that its parts can 
be rapidly and easily assembled or knocked 
down and compactly bundled for transit to and 
from distant places, and so that it can be 
made as light as possible for protection to the 
goods in transit. 

TILE. — A. S. Janin. New York. N. Y. The 
invention pertains to tiles for walls, floors and 
similar purposes, and its aim is to provide a 
tile having a symmetrically curved outline 
arranged so that similar tiles can be readily 
interlocked to prevent displacement in any 
direction and to present a highly ornamental 
surface. 

WELL-PACKER.— W. H. Kesselman and L. 
P. Kesselman, Parkersburg, W. Va. The in- 
vention relates to well packers and more par- 
ticularly to packers used in connection with 
oil, gas, and artesian wells, for use in pre- 
venting the flow of fluid of any kind into the 
well from an opening effecting communication 
between the well and a pocket or cave adjacent 
thereto. 

PAPER-ROLL CARRIER, GUIDE, AND CUT- 
TER. — C. R. Hotchkiss, Water Valley, Miss. 
The object in this instance is to provide a 
device which affords a convenient support for 
a paper roll, permits a detachment thereof 
from said support, provides a guide for the 
free end of the paper, means for moving the 
end portion beneath the guide, and means for 
cutting the portion of paper that is projected 
at the end of the guide from the portion that 
is held beneath the guide. 

VENTILATOR. — R. F. Hunter, Belief onte, 
Pa. The ventilator is self-regulating, and will 
admit an ordinary current of air, but prevents 
the entrance of strong currents. An ordinary 
current of air passing in an upward direction 
will have no effect on the damper, but should 
a stronger current take place, the damper will 
be swung into a position depending upon the 
strength of said current, a strong one com- 
pletely closing the damper. Means are pro- 
vided for diminishing the circulation of dust. 

SOLIDIFYING PROCESS FOR INGOTS — 
E. P. Cuinat, Steel Works, Unieux, Loire. 
France. This process is for use in solidifying 
ingots having a fluid interior which consists 
in spraying the side walls thereof to produce 
a sudden cooling, and to form a hard external 
shell, and simultaneously pressing said shell 
inwardly upon the soft interior to weld to- 
gether the inner parts of the opposing side 
walls at a high temperature. 

DENTAL IMPLEMENT.— C C. Murray, 
Huntingdon, Tenn. Mr. Murray's invention is 
an improved implement or tool for use in inlay 
work. In carrying out the invention he em- 
ploys a hollow conical metal body having a 
hole in the apex for reception of the pin which 
is to hold the wax model, and the body of 
the cone is provided with' a handle and a clasp 
adapted to secure the pin detachably. 

TUBE.— P. J. Grouvelle, E. H. Arquem- 
bourg, and L. J. Joret, 71 Rue du Moulin 
Vert. Paris, France. The invention comprises 
a tube having gradually decreased capacity 
from its ends toward its center, the sides of 
the tube having depressions, the cross sec- 
tional area of which gradually increases 
toward their longitudinal center. The mode 
of manufacture consists in producing the con- 
tracted or minimum section of the square tube 
by inwardly stamping the face of this tube 
according to a predetermined shape. 

CHARGE FOR USE IN TREATING IRON 
AND STEEL. — M. L. Bricker, Cleveland, Ohio. 
More particularly the invention involves a 
novel charge or flux designed to be added to 
the molten iron or steel, and which will serve 
to increase its fluidity, drive off sulfur and 
other impurities, and to render castings made 
from the iron or steel stronger, of closer grain 
and without blow-holes often occurring. 

BUCKLE. — J. F. Young and F. A. Libby, 
Morristown, N. J. This invention is an im- 
provement in buckles, more especially designed 
for use in the traces of harness, heavy straps, 
and other stiff materials in connection with 
which buckles are used. It is often difficult 
to withdraw the free end of a strap of this 
nature from the keeper and disengage it from 
the tongue of the buckle in view of its small 
flexibility. The improvement overcomes this 
difficulty. 

FILE-WRAPPER.— W. R. Harris, Louis- 
ville, Ky. The invention is particularly useful 
in connection with vertical filing systems. It 
relates to wrappers which comprise backs and 
covers, between which the papers to be filed 
can be inserted, and which have removable, 
centrally-disposed means for "fastening the 
papers to be filed in position. The wrapper 
prevents the loss of the papers to be filed, 
keeps them smooth and in good condition, and 
papers can be filed in it with rapidity and 
ease. It is of large capacity and is well 
adapted for use in connection with vertical 
filing systems. 

THAWING-POINT.— A. H. Hakes, Fair- 
banks, District of Alaska. Means are pro- 
vided in this invention to force the free end 
of a hose down tightly into contact with the 
side of the thawing point to make a steam- 
tight joint. The point of the thawing-point is 
inserted in the frozen gravel, driven into the 
gravel by blows on the striking head, steam 



meanwhile being admitted through the hose 
and the opening to the point of the thawing 
point. After thawing the clamps may be re- 
moved from the point and said point left in 
the gravel until dug out. 

SAFETY-RAZOR. — J. H. Flagg, New York, 
N. Y. The special objects here are to provide 
a form of handle, whereby the razor may be 
more firmly held in any desired position : to 
provide an improved form of lather retainer 
disposed adjacent the blade but spaced there- 
from, and to provide means for supportine the 
blade and holding it in place, 

CAN ATTACHMENT.— R. Dow. Mansfield. 
Ohio. The invention has reference to means 
for oprening tin cans and other receptacles, 
and has for ,its object to provide a novel 
means for opening sealed cans, which will not 
require any instrument of peculiar construc- 
tion by which it may be operated. 

Hardware, 

SQUARE. — L. V. Shepherd, Los Angeles, 
Cal. In this square the legs or members are 
separably connected with each other to allow 
carpenters, machinists and other mechanics 
using the square to readily employ the same 
for its legitimate purposes, and to permit of 
detaching the members for carrying the same 
conveniently in a tool chest or the like. The 
invention is such as shown and described in 
Letters Patent of the U. S., formerly granted 
to Mr. Shepherd. 

MEASURING-LINE.— G. H. Prier, New 
York, N. Y. The purpose here is the provision 
of eyelets or openings at points along the 
length of the tape or line, said openings com- 
prising end or outer openings and intermediate 
openings, the latter being arranged in two 
pairs, with the openings of each pair spaced 
apart a distance sufficient to permit their 
being brought into register and forming the 
tape, when the end openings are in register, 
into a triangle, ordinarily a right-angle tri- 
angle. 

HOSE-COUPLING.— B. Morgan, Newport, 
R. I. The invention has reference to fasten- 
ing devices in which a band is employed for 
encircling the parts to be fastened, and having 
a shoe at one end thereof and threaded for 
the reception of a nut at the opposite end 
thereof, said nut engaging w'ith the shoe to 
hold the ends of the bands together. It is 
adapted for use in connection with bodies of 
various diameters. 

PLUMB-BOB AND CHALK-LINE HOLDER. 
— W. N. Cavileer, San Francisco, Cal. The 
aim of the improvement is to produce a de- 
vice having means for operating the reel which 
is contained in the body of the bob, and upon 
which the cord winds, and to provide an ar- 
rangement whereby the part which rotates 
the reel may be used as a fastener for the line 
or cord. 



Heating and Lighting. 

PRISM FOR ELECTRIC LAMPS.— J. C. 
Zubli, Seattle, Wash. The invention relates to 
electric lamps used for decorating and illum- 
inating purposes for signs and the like, and 
the object is to provide a prism for electric 
lamps, arranged to utilize the rays of light 
of the electric lamp for giving a brilliant 
effect. 

GAS-PRODUCER.— P. G. Schmidt, Turn- 
water, Wash. The object of the inventor is to 
produce an apparatus wherein the depth of 
the fuel in the decomposing zone of the pro- 
ducer may be regulated, while retaining the 
same relation between the decomposing zone 
and the distillation zone and without inter- 
rupting the operation of the producer. 

ELECTRIC-LAMP SOCKET.— V. E. Ex- 
trom and C. H. Grundy, Tomahawk, Wis. 
The purpose of the invention is to provide a 
construction for a socket, which will serve to 
control the flow of current to two lamps by 
the turning movement of a single key, and 
thus effect the lighting of either one of two 
lamps, light both lamps simultaneously or ex- 
tinguish them together or successively as de- 
sired. 

REGULATOR FOR PRODUCERS.— P. G. 
Schmidt, Tumwater, Wash. In this patent 
the improvement is in regulators for producers 
and is especially adapted for use in gas pro- 
ducers, and is designed to automatically rtgu- 
late the admission of air, water, steam, and 
inert gas to the producer and to properly pro- 
portion the mixture. 

GAS-PRODUCER.— P. G. Schmidt. T\im- 
water, Wash. The object of the present in- 
vention is to provide an apparatus to be used 
in gas producers, to remove the products of 
distillation from the parts of the producer 
not in the direct line of draft and outside of 
the zone of decomposition, and to conduct the 
products into and through such zone. 

BURNER. — G. Cosmovici, Bucharest, Rou- 
mania. In this instance the invention relates 
to burners for use in burning fuels, and more 
especially crude petroleum and its residues in 
furnaces whereby both the fuel and the suck- 
ing medium (steam, air, or the like) are sup- 
plied by two superposed chambers. 



Household Utilities. 

HAT AND COAT RACK.— E. L. Pitts, 
Yuma, Ariz. Ter. By varying the combination 
of the guide slots the key of one lock will not 
operate any other and by changing the posi- 
tion, number and grouping of the slots, com- 



binations can be run to hundreds. Lock and 
key are correspondingly lettered or numbered 
so that when one hangs a hat, coat, umbrella, 
etc., on the hook and pulls down the arm he 
can remove the key and keep it as a check. 
In removing garments insert the key, push 
back the main plate and raise the arm. The 
key will then be held in the lock until the 
arm is again adjusted to the locked position. 

FLOOR-OILER.— A. Weber, New York, 
N. Y. One purpose of the inventor is to pro- 
vide a device particularly adapted for oiling 
floors, so constructed that when a valve is 
opened controlling the outlet of oil from a 
reservoir that is a portion of the device, the 
oil flowing from the reservoir will be dis- 
tributed to an absorbent rubber which in turn 
evenly distributes the oil over the floor sur- 
face. 

AUTOMATIC ASH-SIFTER.— E. J. Deegan, 
New York, N. Y. The invention is an ash 
sifter of simple and convenient form, wherein 
the nuisance due to flying ash dust is abated 
so far as practicable, and in which a large 
proportion of coal and cinders remaining in 
the ash is extracted by the automatic action 
of the device. 

PAN-LIFTER.— D. S. Gossett, Plover, Iowa. 
This lifter is such as used in removing hot 
pans or the like from a cooking range. The 
inventor's object is to provide a device very 
simple in construction and which can be 
quickly applied and removed, and which 
operates to hold itself in engagement with the 
pan after having been applied. 

BALL-COCK. — F. Clark, New York, N. Y. 
In this patent the invention has reference to 
ball cocks such as are used in connection with 
flush tanks. The object of the improvement is 
to provide a construction which will enable 
the valve or cock to operate effectively and 
substantially noiselessly. 



machines and mechanical Devices. 

AUTOMATIC REFILLING APPARATUS 
FOR PRESSURE-TANKS.— T. P. Ford and T. 
B. Ford, New York, N. Y. The invention re- 
lates to sprinkling systems for buildings, and 
its object is to provide an automatic refilling 
apparatus for pressure tanks, arranged to au- 
tomatically keep the overhead water tank sup- 
plied with water, and to maintain a prede- 
termined pressure on the water in the tank. 

CALCULATING DEVICE.— S. B. Lamb, St. 

Louis, Mo. The invention pertains to devices 
particularly adapted for quickly and accu- 
rately ascertaining the amount of wages or 
amounts to be paid to employees, and where 
the scale of wages and the amount of time of 
employment varies. It can be readily used in 
connection with time sheets, or a timekeeper's 
book. 

LET-OFF MOTION FOR LOOMS.— H. Herz- 
berg, New York, N. Y. The purpose of the 
invention is to provide an effective and dura- 
ble tension device readily applicable to the 
head of the warp beam of any loom, and which 
can be quickly and conveniently set to regulate 
the rapidity at which the warp thread shall 
leave the warp beam. 

CROWN FOR THE WINDING-STEMS OF 
WATCHES.— H. Axtell, Berkeley, Cal. The 
object of the inventor is to provide details of 
construction for the crown and connecting por- 
tions of the winding stem, which will reliably 
indicate when the main spring of the watch 
is wound up, and prevent breaking of said 
spring or injuring the winding gears. 

LATHE. — A. Schlesinger, Deed., H. 
Schlesinger, Administrator, Werdohl, Ger- 
many. In this patent the invention has for 
its object a lathe in which two oppositely 
situated tools or groups of tools become opera- 
tive alternately upon the forward and rear- 
ward movement of the lathe saddle and upon 
the alternate right and left-hand rotation of 
the spindle. 

CUTTER AND SCORER.— S. M. Langston, 
Camden, N. J. This is an attachment for 
machines adapted for use in subdividing card- 
board, strawboard, or the like, or in providing 
the same with weakened lines, whereby it may 
be folded readily. The invention relates more 
particularly to that type of attachment in 
which there is employed a clamping block 
adapted to be secured to the machine, a frame 
adjustably secured to the clamping block, and 
a cutting or scoring disk or wheel carried by 
the frame. 

TORPEDO-LAUNCHING TUBE. — A. E. 
Jones, Fiume, Austria-Hungary. In the pres- 
ent patent the invention has reference to a 
safety device for use in launching torpedoes 
and has for its object to simplify the manipu- 
lation of the tube, this being reduced to the 
opening and the closing of the breech and to 
acting upon the firing handle. 

GLASS MACHINE AND PROCESS.— E. L. 

Heintz, Coffeyville, Kan. The invention re- 
lates to the art of glass making, and the 
object is to produce a process and apparatus 
by means of which a glass sheet may be 
drawn from a mass of molten glass in "such 
a way that the smoothness and uniformity of 
the sheet of glass will be preserved through- 
out its entire area. 

TYPE-CHECKER. — W. H. Kolvenbach, 
New York, N. Y. In the present patent the 
hwention has reference to type-checkers, the 
more particular object being to produce a de- 
vice somewhat similar in its action to a 
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typewriter, but used for the special purpose of 
making out checks and the like, and of preserv- 
ing a record of the same. 

PRINTING-PRESS FOR SIMULTANEOUS 
PRINTING WITH DIFFERENT COLORS.— 
C. A. Lindman, Sodergatan 28, Helsingborg, 
Sweden. The invention refers to a device for 
printing-presses of the kind for use in printing 
with different colors at one impression. It is 
especially intended for rotating presses such 
as are employed for printing newspapers, and 
by the use of the invention it is possible, in 
a simple manner, to insert colored, and there- 
fore particularly conspicuous, advertisements 
or notices in any part of the newspaper. 

SOUND-REPRODUCER. — R. B. Smith, New 
York, N. Y. The objects in this case are : To 
keep the stylus levers true in relation to the 
record grooves ; to mount the stylus levers 
upon universal joints the axes of which are 
disposed in different planes crossing each other 
in a manner favorable for correct movements 
of the stylus levers ; a lessening of the fric- 
tion of the stylus levers in their respective 
mountings ; and, to simplify the construction 
and improve the general efficiency of the 
same. 

ARTIFICIAL HAND. — A. F. Nelson, Ren- 
ton, Wash. Specifically, this invention relates 
to an artificial hand having a frame compris- 
ing an upper arm sleeve or section, and a fore- 
arm sleeve or section to which is attached a 
hand, including both fingers and a thumb to- 
gether with mechanism controlled by the rela- 
tive movements of the forearm and the upper 
arm, for contracting and releasing the fingers 
and the thumb. 

SLICING-MACHINE.— J. F. Nelsen, Mil- 
waukee, Wis. The invention pertains more 
especially to slicing machines for use in slicing 
meat or the like, which is constructed to be 
manually operated and which has a table for 
use in receiving the meat and a cutter slidably 
arranged in a frame adjacent to one side of 
the table and adjustable to vary the thickness 
of the slices. 

PHOTO-EXPOSURE METER.— S. Pratt, 
Pasadena, Cal. In the present patent the in- 
vention has reference to instruments for use 
in measuring the degree of exposure to light, 
for instance, in photography, the more par- 
ticular purpose being to provide a number of 
uses and involving a minimum of mechanical 
parts. 

COMBINATION-LOCK.— C. H. Cohn, New 
York, N. Y. The lock is readily operated by 
throwing the bolt and having improved means 
for holding the bolt in its locked or unlocked 
position. The case of the lock containing the 
lock mechanism may. be readily removed and 
replaced in position and in connection with the 
operating members of the knob which controls 
the operation of the lock. 



Pertaining to Recreation. 

GAME APPARATUS. — J.Baust, New York, 

N. Y. The construction comprises two mem- 
bers, one fixed, the other supported to axially 
turn, each having ring-supporting pins nor- 
mally projecting toward the pins of the other 
member, with the pins of the fixed member 
arranged for the carrying of rings preparatory 
to their passage to the turning member ; pins 
arranged below the members and means for 
holding the turning member in normal position 
adapted to be overcome by the weight of the 
rings and deposit the same on the last-men- 
tioned pins. 

PORTABLE FISHING-CASE. — W. H. 
Thornton, Crossett, Ark. The invention re- 
lates more particularly L o such fishing cases 
as are provided with a receptacle for carrying 
such tackle as reels, hooks, leaders, or the 
like, and a cylindrical case mounted thereon 
and adapted to receive the several sections of 
a jointed fishing rod. 

GAME-BOARD.— A. A. Stocker, Monroe, 
Wis. The invention relates to game boards 
wherein cavities are formed to be occupied by 
balls rolled by players, the value of the pock- 
ets entered determining the score by each 
player. The game affords amusement and 
also is useful as an educator in mental arith- 
metic. 



Prime movers and Their Accessories. 

ROTARY ENGINE. — A. J. Charlton, Ben- 
nett, Iowa. This invention is more particu- 
larly intended for rotary internal combustion 
engines. The inventor seeks to improve the 
form of the rotor and coacting swinging vanes 
with corresponding casing or cylinder. A gaso- 
line tank connects with an air compressing 
pump to supply the air for the explosion mix- 
ture and is operated by an eccentric or the 
like on the engine shaft. 

ROTARY ENGINE. — <F. M. Whitman, Tuc- 
son, Ariz. Ter. The object of this invention 
is the provision of a rotary engine arranged 
to permit convenient reversing and to utilize 
the motive agent to the fullest advantage. It 

is not liable to easily get out of order, and P° rter > which is P^oted to the standards 
can be readily reversed at any time by the 
operator simply manipulating a hand-lever. 

ROTARY ENGINE. — H. C. Schaeper, El 
Paso, Texas. More particularly the invention 
refers to that type of engine in which there is 
provided an outer casing or cylinder, and an 
inner rotatable body eccentrically mounted in 

respect thereto, and having a sliding blade 
held in engagement or closely adjacent to the 

inner surface of the casing or cylinder. 

MOTOR. — J. Schroeder, Davenport, Iowa. 
The motor embodies in its construction an 

oscillatory cylinder provided with a working 
piston, and having valve-controlled means for 
use in alternately admitting and exhausting 

the motive fluid to and from the cylinder at 

opposite sides of the piston, the valve being 

preferably actuated from the piston through 

the usual driving by a segmental gear in 

mesh with a pinion fixed to the valve and 

provided with a radial arm through which 

a valve-rod is slidable, having stop collars. 
TURBINE. — A. Petticore, Sedro Woolley, 

Wash. The aim of the invention is to pro- 
vide improvements in the means for control- 
ling the escape of the fluid, and also in the 

means whereby the fluid after impacting at 

high pressure with one rotor may flow through 

a second nozzle in a partition plate to impact 

with a second or low pressure rotor. 

ENGINE.— R. J. A. Prince and J. N. 

Prince, St. Boniface, Manitoba, Canada. The 

purpose of the invention is to produce a type 

of engine in which a plurality of pistons are 

movable relative to each other in a single 

cylinder, for the purpose of applying power to 

more than one point upon the shaft, thus ef- 
fecting an economical use of the expansive 

medium, avoiding excessive lost motion and 

attaining many advantages in construction and 

operation. 



Pertaining to Vehicles. 

VEHICLE. — J. W. P. Boettcher, Elizabeth 
City, N. C. The invention is intended par- 
ticularly for embodiment in buck-board ve- 
hicles. Above the buck-board body on a suit- 
able post at about the center, a rocking frame 
is pivoted on which forward and rear seats 
are provided between which frame and the rear 
drive wheel sprocket and chain driving mechan- 
ism is provided comprising sprocket and chain 
and a ratchet and pawl mechanism so ar- 
ranged that a forward or reversal movement 
of the vehicle is produced according to the 
direction in which the seat frame is rocked. 

TRUCK. — W. P. Rachal, Lake Charles, La. 
The invention comprises a main truck, and an 
upper platform truck mounted thereon, and 
articles can be loaded on the latter and rolled 
from the truck to the car or vice versa at a 
single operation without handling every piece 
or article individually, the loaded or unloaded 
main truck being backed up to the car door 
so that the platform truck can be rolled on or 
off the same without being unloaded. 

LOCKING WHIP-SOCKET.— C. W. May- 
hugh, Atchison, Kan. In this instance the 
purpose is to provide a construction for a 
whip-socket, which may be used for holding 
the butt end of a whip stock, permitting the 
whip to be removed for use, and by a quick 
adjustment of a single part lock the stock 
in the socket and prevent its removal until 
the locking mechanism is released by the use 
of a suitable key. 

VEHICLE- WHEEL SLED - RUNNER. — J. 
Karssen, Holland, Mich. This improvement 
refers to a runner of the type adapted to be 
secured to the tire of the wheel to which it 
is applied and wherein the wheel is gripped 
laterally by the runner-supports; while the 
wheel-tire is carried thereby. The object is to 
provide a runner which may be applied to a 
vehicle-wheel with facility. 

BARREL-CART. — P. C. Jorgenson, Led- 
yard, Iowa. The invention relates to carts 
which are adapted to be used for the trans- 
portation of barrels. By a very simple 
method the parts are so adjusted that a bar- 
rel will be closely fitted to the barrel sup- 

of 
the cart. At any time the device may be 
used without the cross-bar by readjusting the 
parts so that the ring will fit a barrel just 
below its center. 

PICK-UP CART. — P. C. Jorgenson, Led- 
yard, Iowa. The cart is for use, among other 
purposes, for building and repairing barbed 
wire fences. Reels of wire may be carried, 
and at the same time tools and implements 
may be conveyed in the box, and with the 
same wheels and standards many similar reels 
and boxes may be conveyed to places where 
wire and tools will be of service. The cart 
may be used to carry materials of all kinds in 
the boxes, and the rope and other material 
may be wound on the reel, as may be de- 
sired. 

VEHICLE-WHEEL. — C. E. Harris, Carbon- 
dale, Colo. The object of the inventor is to 
provide a wheel having "resilient means for 
absorbing radial and tangential shocks. One 
purpose is to provide a wheel having a hub, 
around the hub a spaced spoke-ring, and in- 
termediate the hub and the ring a pneumatic 
or cushion shock supporter. 



B. 



Railways and Their Accessories. 

RECORDING - ANNUNCIATOR. — W. 

Woodruff, Cadiz, Ky. The intention in this 
case is to provide a recording sheet driven by 
a clock, and a recording mechanism driven by 
the car and operating upon the sheet, the 
mechanism being provided with indications 
corresponding to the data to be recorded on 
the sheet, and being geared to bring the in- 
dications into position for recording, at the 
time the car reaches the point on the road to 
which the data pertain. 

CHAFING-IRON. — V. Labadie, Dallas, 
Texas. This invention is a chafing iron for 
use in vestibule passenger cars, and its object 



is to provide a device of this character of a 
construction in which danger of passengers 
being injured by passing their fingers, hands, 
etc., between two of such plates while the car 
is in motion will be eliminated. 

SPARK-ARRESTER.— F. J. Pierce, McCook, 
Neb. The arrester is arranged to completely 
arrest the sparks and cinders while the loco- 
motive is running, and means allow of con- 
veniently and quickly cleaning the arrester of 
sparks and cinders at any time and at the 
will of the engineer, and using the exhaust 
steam for drawing the cinders against the 
arrester or arresting the cinders and for re- 
moving the cinders from the arrester for clean- 
ing purposes, the arrangement also permitting 
of opening the arrester for free draft when 
firing up. 

MINE-CAR WHEEL.— J. T. Parks and M. 
T. Davis, Jr., Charleston, W. Va. The novel 
features of the wheel reside in the mode of 
detachably securing the wheel to the axle spin- 
dle, and to the lubricating arrangement. The 
spindle has an annular groove near its outer 
end and the wheel has a hole leading laterally 
to the bearing for receiving a pin that enters 
the groove of the spindle ; the pin is held in 
place by a screw plug. The hub is hollow to 
form a lubricant chamber and holes lead from 
the chamber to the bearing. 

MEANS FOR FASTENING IN POSITION 
RAILWAY -SPIKES OR THE LIKE. — G. Lak- 
hovsky, 5 Avenue du Bois de Boulogne, Paris, 
France. The present invention pertains to a 
metallic filling constituting a kind of divided 
nut adapted to fix itself in railway sleepers 
to receive the ordinary spikes employed either 
for retention of broad-footed rails or for fixing 
in position the chairs which receive double- 
headed rails. 

SPARK-ARRESTER.— J. E. Knight, Bell- 
ingham, Wash. The purpose of the invention 
is to provide an arrester, that affords an ad- 
justable canopy over the exhaust pipe in the 
smokestack of a locomotive or other portable 
engine, whereby a concave deflector is afforded, 
which is connected with a spark-conductor for 
the transfer of sparks from the smokestack 
to a point of discharge, and that, when not in 
service, may be contracted in diameter so as 
to afford a draft passage of increased area 
when fuel combustion is to be effected by the 
natural draft of the stack. 

TRACK-STRAIGHTENER. — M. E. Loehr, 
Claypool, Ala. In view in this case is the 
combination of a cable, a member composed of 
two principal sections threaded together, one 
designed to be applied to a rail the other to 
a cable, clamps for engaging the rail at op- 
posite ends of the cable and having means for 
locking them to the rail when the cable is 
placed under tension, and oscillatory means 
operable in both directions of its movement 
to separate the sections of the member and 
force the rail and cable apart. 

LOAD-CONTROLLED BRAKE. — J. B. Gray, 
C. J. Gray, and S. B. Gray, Ottawa, Kan. In 
view in this invention is the provision of 
supplementary means for shifting the fulcrums 
of the braking or floating levers, to compen- 
sate for the difference in power required to 
check the speed or bring the car to a stop 
when in loaded and unloaded conditions. To 
this end a device has been constructed, auto- 
matic and positive in action, which may be 
applied to the well-known types of brakes 
now in use. 

TORPEDO-PLACER. — E. P. S. Andrews, 
West Windham, N. H. The invention relates 
more particularly to such placers as are 
adapted for the placing of torpedoes or other 
detonating signals upon the tracks while 
trains are in motion, and which include sup- 
ports adapted to be secured on a car and 
having shoes for engaging the rails, the sup- 
ports and the shoes acting as guideways to 
position the torpedoes on the tracks. - 

LOCOMOTIVE ELECTRIC ALARM SYS- 
TEM. — G. Noreau, Quebec, Canada. The in- 
vention relates to details of construction 
whereby the efficiency of the signaling mechan- 
ism is greatly increased. In operation each 
engineer before starting tests his local circuit. 
As two locomotives approach each other, and 
arrive upon the same portion of the third rail, 
the means provided complete a circuit which 
rings the bells upon both, and the warning 
gives the engineers time to prevent a casualty. 
DIE FOR SHAPING COMPOSITION 
PLATES. — J. P. Wright, Newark, Del. This 
inventor molds the plate into an article which 
is purposely distorted in order that the na- 
tural tendency inherent in the plate to 
straighten out, may correct the distortion and 
leave the finished article as nearly as possible 
in its ideal shape. It is difficult to confer 
upon the finished plate the exact form needed, 
as in one plate distortion is greater than in 
the other. He finds, however, that it is highly 
practical to so form the plates that their 
shapes will be sufficiently near perfect to give 
great satisfaction. 





Notes , 

and Queries.] 

Full hints to correspondents were printed at 
the head of this column in the issue of Novem- 
ber 14 or will be sent by mail on request. 



Designs. 

DESIGN FOR A FINGER-RING.— <A. Loch- 

er and E. C. Kelly, New York, N. Y. In this 
ornamental design, the finger-ring is extremely 
diversified in its edges, owing to the forms of 
a cross, a seal marked I. H. S., one with pin- 
cers and hammer, etc. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 



(12005) H. M. K. asks: What is the 
chemical composition of wood, bituminous and 
anthracite coal, and natural and artificial gas? 
Is the composition of natural gas the same in 
the various gas-producing rocks and fields? 
How and in what proportion should natural gas 
and air be combined in order to create the most 
heat? Please explain this combination, and 
also the formation of the new compounds (and 
elements, if any) giving also the proportionate 
amounts. Is it possible for the air mixer to 
allow too much air to mix with the gas? How 
and in what way in the process of burning is 
heat made? Most stoves are made so that the 
gas and air mix before combustion, but in 
some stoves they do not. Is it possible to get 
the same amount of heat from 1,000 feet of 
gas in each case? Does the draft of the stove 
or the pressure of the gas burnt affect in any 
way the proper mixture of the gas and air by 
the mixer? What is the color of the flame in 
perfect combustion, and why should the color be 
different in imperfect combustion? What are 
the evil effects produced by burning gas with- 
out a flue connection? A. We may state that 
the chemical composition of anthracite coal is 
as follows: Carbon, 86; volatile hydrocarbons, 
4 ; ash and moisture, 10. The composition of 
bituminous coal varies very greatly, but as a 
general average we would give the following: 
Fixed carbon, 65 to 45 ; volatile hydrocarbons, 
25 to 45 ; ash and moisture, about 10. Wood 
kiln dry : Carbon, 50 ; hydrogen, 6 ; oxygen, 
41^; nitrogen, 1; ash, 1^. Natural gas: 
Marsh gas, 93 ; hydrogen, 1 8/10 ; nitrogen, 
3 2/10 ; other gases, 2. Coal gas : Marsh gas, 
40 ; hydrogen, 46 ; carbon monoxide, 6 ; small 
quantities of other gases, 8. The chemical com- 
position of all of these varies in different lo- 
calities, but the above figures may be regarded 
as giving an approximate average. Natural gas 
and artificial gas both burn with the best re- 
sults when they are both mixed with air in just 
the right proportion to give perfect combustion. 
The best mixture of air and coal gas is one 
part of gas to about five to seven parts of air 
measured by volume. The proportion with nat- 
ural gas is about the same. It is possible for 
the air mixer in a burner to admit too much 
air. In the combustion of gas or solid fuel the 
hydrogen combines with the oxygen -of the air 
to form H 2 0, and carbon in the fuel combines 
with the oxygen of the air to form C0 2 . This 
union of hydrogen or carbon with the oxygen 
of the air is what produces the heat. It is 
better to mix the gas and air before combus- 
tion, but it is possible to get perfect combustion 
if this is not done. It is also possible to get 
perfect combustion regardless of the pressure 
of the gas or draft on the stove, and so long 
as the combustion is perfect the same amount 
of heat is produced. Where the gas and air 
are mixed before combustion the flame is apt 
to be nearly colorless, and when they are not 
so mixed the flame is apt to have considerable 
color, especially if there is much carbon present 
in the gas. Where there is no flue connection 
the products of combustion escape into the 
room and vitiate the air. 

(12006) J. M. C. asks: In all articles 
I ever read I have gotten the idea that a dy- 
namo of a given current (say 10 amperes) 
could be run at any voltage, say 14, 25, 52, 75, 
or 110, and give out 10 amperes, provided 
lamps in circuit called for that amount. In 
fact, my idea has been that I could use eight 
14-volt, eight 25's, eight 52's, fen 75's, or six- 
teen 110's, voltage varying with speed, but 
amperes still the same if lamps call for it. 
You see I figure eight amperes in circuit 
(about) in all the voltages, leaving 2 amperes 
for variation of excitation. Am I right or 
wrong, yes or no? A. The voltage of a dyna- 
mo depends upon the speed of the armature, 
which determines the number of lines cut per 
second. The amperes depend upon the resist- 
ance of the circuit, internal and external. If 
you have a resistance which allows 10 amperes 
to pass without overheating, you can within the 
limits of safety vary the speed and so the volt- 
age, and the same 10 amperes will flow. But 
it is not possible to have such a range of volt- 
age as you mention. To change from 14 to 
110 volts requires eight times the speed of the 
armature. No armature could stand the cen- 
trifugal force of such a speed. The proposition 
as you make it is not practicable. 

(12007) J. C. writes: I am making a 
flying machine, and have all complete with the 
exception of power. I am trying to use rub- 
ber bands, but cannot get the necessary power. 
My machine is about 6 feet long, and weighs 
about 7 pounds. Now, if you can help me out, 
you would be doing a great favor to one of 
your constant readers. A. With a properly 
designed aeroplane model you should lift about 
% pound with each square foot of surface. 
Elastic bands will hardly be powerful enough 
for a model of this size, but we think that a % 
to 1 horse-power small steam engine would 
more nearly answer the purpose. We can give 
you the address of the maker of such an en- 
gine upon application, 
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The Principles of Alternating Cur- 
rents. By Edgar T. Larner, A.I.E.E. 
New York: D. Van Nostrand & Co., 
1908. 12mo. ; pp. 136 ; illustrated. 
Price, $1.50. 
The man who is familiar with the mechani- 
cal and practical side of electricity, but who 
has not had a technical college training, is 
decidedly at a disadvantage in studying the 
principles of alternating current, owing to the 
scarcity of books on this subject which are 
not filled with complex and involved mathe- 
matics. In the preface of the present work 
the author states that his aim is to furnish 
this class of men with a non-mathematical 
treatise on alternating currents, but the diffi- 
culty of the task he has set out for himself 
is apparent on looking over the pages of the 
book. Undoubtedly, the use of mathematics 
has been reduced considerably, but nevertheless 
the student must be familiar with algebra and 
trigonometry before understanding this work. 
A valuable feature of the book is to be found 
in the exercises at the close of each chapter, 
which if worked out by the student will give 
him concrete practical examples of the princi- 
ples enunciated in the preceding chapter. 

Radio-Telegraphy. By C. C. F. Monck- 
ton, M.I.E.E. New York: The Van 
Nostrand Company, 1908. 8vo. ; pp. 
272; 173 figures. Price, $2. 
The remarkable advances in wireless teleg- 
raphy made since the first practical application 
of Hertzian waves twelve years ago, have been 
so rapid that it has been difficult to keep pace 
with them. For this reason there have been 
many books written on this subject. The pres- 
ent work brings the practice up to date in a 
fairly comprehensive manner. 

Electric Motors. Their Installation, Con- 
trol, Operation, and Maintenance. By 
Norman J. Meade. New York: Mc- 
Graw Publishing Company, 1908. 
12mo.; pp. 159; 126 figures. Price, $1. 
This book is particularly adapted to assist 
the practical man in the care and management 
of electric motors. The theory of electric mo- 
tors is explained, and the various types are 
classified. The most useful part of the book 
is the chapter on Operating Hints, in which 
various handy suggestions for the care of the 
machines are given. Following this is a chap- 
ter on repairs, which explains how best to 
mend breaks and overcome defects that may 
arise in actual practice. The last chapter con- 
tains tables and formulas which are indis- 
pensable to the practical man. Mathematics 
have been almost entirely eliminated from the 
book. 

How to Understand Electrical Work. 
By William H. Onken, Jr., Associate 
Editor of the Electrical World, and 
Joseph B. Baker, Technical Editor U. 
S. Geological Survey. With Diction- 
ary of Electrical Terms by Joseph H. 
Adams. New York: Harper & Bros., 
1908. 8vo. ; pp. 359 ; illustrated. 
Price, $1.75. 
Electricity is so much a part of every-day 
life that it is perfectly natural for the modern 
American boy to take a keen interest in every 
phase of the subject. The present work aims 
to answer all the questions the boy is: liable 
to put. The subjects dealt with comprise 'not 
only the generation of electricity and its use 
for lighting, heating, power, and traction pur- 
poses, but also electricity in the home, on.the 
farm, in the hospital, on board ship, and in 
various industries. The book also gives a 
chapter on Transmission of Intelligence, under 
which heading are included the telephone, 
telegraph, wireless telegraph, telautograph, etc. 
The Dictionary of Electrical Terms and Phrases 
makes a very useful appendix to the work. 
The book is copiously illustrated, diagrams 
being given where necessary to explain the 
arrangements of electrical circuits. 

The Elementary Theory of Direct-Cur- 
rent Dynamo-Electric Machinery. 
By C. E. Ashford, M.A., and E. W. E. 
Kempson, B.A. Cambridge: Univer- 
sity Press, 1908. 12mo.; pp. 120; 75 
figures. Price, $1. 
The aim of this work is to explain the un- 
derlying principles of direct-current dynamos in 
such a logical way that one is able to gain a 
comprehensive knowledge of the whole subject. 
The statements which are made are backed up 
with evidence, so that one is able to under- 
stand the cause of the various phenomena de- 
scribed. Thus the student will be prepared to 
deal with new types of machinery which are 
constantly being brought out, owing to his 
thorough grounding in the main principles. 

Artificial and Natural Plight. By Sir 
Hiram S. Maxim. New York: The 
Macmillan Company, 1908. 12mo.; 
pp. 166; 96 illustrations. Price, $1.75. 
This is a very interesting and readable vol- 
ume, containing many of Sir Hiram's observa- 
tions and investigations into the subject of 
soaring and mechanical flight. An elaborate 
preface and introductory chapter is followed 
by a chapter on air currents and the flight of 
birds, in which the author attempts to show 
that the soaring flight of birds is due largely 
to ascending currents of air. At the end of 
this chapter there is a table giving the weight 
in pounds for each square foot of wing sur- 
face of various well-known birds. One of the 
most interesting and valuable chapters is that 



devoted to air propellers, in which some of the 
fallacies of inventors regarding these are 
shown, and some of the best forms of propel- 
lers are described. In another chapter giving 
hints on the building of flying machines, there 
is a table giving the actual and relative 
strengths of different kinds of wood which can 
be, used. Sir Hiram also deals with tests of 
different aeroplane surfaces, and shows which 
are the most efficient, while there is also a 
chapter on "The Action of Aeroplanes and 
the Power Required Expressed in the Simplest 
Terms," in which a number of diagrams illus- 
trate the way the air is supposed to act upon 
different curved surfaces. One of the closing 
chapters is devoted to some of the recent aero- 
planes, and there is ! an appendix containing a 
description of Sir Hiram's aeroplane and the 
experiments therewith. We recommend this 
book heartily to all those interested in aero- 
nautics. 

Electrical Illuminating Engineering. 
By William Edward Barrows, Jr., 
B.S., E.E. New York: McGraw Pub- 
lishing Company, 1908. 8vo.; pp. 216. 
Price, $2 net. 
Illuminating engineering is a comparatively 
new branch of applied electricity, and few 
good books on the subject have been written. 
For this reason the present work will be ap- 
preciated. It is based on notes compiled by 
the author for use in his classes, and it makes 
an excellent textbook for the student of illum- 
inating engineering. 

The British Journal Photographic Al- 
manac and Photographer's Daily 
Companion for 1909. Edited by 
George E. Brown, F.I.C. London : 
Henry Greenwood & Co., 1908. New 
York: George Murphy, Incorporated. 
16mo.; 1336 pages (text and ads.). 
Price, $1. 
This is always a welcome visitor with its 
vast collection of formulas and valuable arti- 
cles. It grows bigger and bigger every year, 
and is twice as large as the volume of 1887, 
which we have before us. Even the latter 
with its 360 pages seemed large in those 
days. 

The Book. Its History and Development. 
By Cyril Davenport, V.D., F.S.A. New 
York : D. Van Nostrand Company, 
1908. 12mo.; pp. 258. Price, $2. 
The author begins nis subject with rock in- 
scriptions, and then follow marks on wood, 
Indian palm-leaf books, ideographs, and alpha- 
bets. The physical side of the book — its 
anatomy — is then considered. This is in turn 
followed by chapters on paper, printing, illus- 
trations, bindings, etc. This book is one of 
the "Westminster Series," the volumes of 
which give much information which is either 
not available to the general public, or if avail- 
able, is widely scattered. 

Masonry and Reinforced Concrete. By 
W. L. Webb, C.E., and W. H. Gibson, 
CE. Chicago : American School of 
Correspondence, 1909. 8vo. ; 444 pp.; 
fully illustrated with photographs and 
diagrams. Price, $3. 
This work, symmetrical with other text- 
books of the Chicago School, discusses fully 
the materials used in masonry and ferro- 
concrete work, and their requisite qualifica- 
tions, methods of testing, and simple formulas 
for the calculation of all ordinary strains and 
stresses. Clear instructions are given for the 
obtaining of various special finishes and for 
the care in handling and placing upon which 
the success and permanence of all concrete 
work so much depends. 



Legal Notices 



PATENTS 



INVENTORS are iuvited to communicate with 
>Iu im & Co., 361 Broadway, New York, or 
625 F Street* Washington, D. C, in regard 
to securing valid patent protection for tbeir in- 
ventions. Trade-Marks and Copyrights 
registered. D esign Patents and Foreign 
Patents secured. 

We undertake all Patent, Trade-Mark and 
Copyright Practice, both before the Patent 
Office and the Courts, and we have special facili- 
ties for handling Infringement and other suits in 
Federal and State jurisdictions. 

A Free Opinion as to the probable patenta- 
bility of an invention will be readily given to any 
inventor furnishing us with a model or sketch and 
a brief description of the device in question. All 
communications are strictly confidential. Our 
Hand-Book on Patents will be sent free on 
request. 

Every patent secured through us receives 
special notice in the Scientific American. 

Ours is the Oldest agency for securing patents ; 
it was established over sixty years ago. 

MUNN & CO., 361 Broadway, New York 

Branch Office, 626 F St., Washington, D. C, 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

January 26, 1909, 

AND EACH BEARING THAT DATE 

[See note at end of list about copies of these patents.] 



Adding machine, J. G. Vincent 910,749 

Adding machine attachment, A. Pentecost.. 910,848 
Adding machine handle connection, W. H. 

Pike, Jr 910,858 

Adjustable seat, T. J. Dentz 910,993 

Advertising sign, L. H. Deaner 910,050 

Aerial navigating apparatus, J. Bernard.... 910,488 

Agricultural implement, M. Konter 910,927 

Air from steam-heating installations, appa- 
ratus for withdrawing the, A. Scholl... 910,588 
Air, method of and apparatus for drying, 

H. C. Gardner 910,525 

Airship, P. Hochstrasser 910,683 

Alarm system, W. H. Klrnan 911,016 

Alkalies, making caustic, W. T. Gibbs 910,662 

Alloys, making titanium, F. M. Becket 910,894 

Ambulance, I. H. Russell 910,728 

Amusement device, Thompson & Sargent... 910.608 
Animal slaughtering instrument, H. Bergh. 910,775 

Annealing box, F. Oordes 910,908, 910,909 

Audiphone transmitter, C. E. Williams 910,622 

Automobile, N. M. Anderson 910,768 

Automobile transmission device, T. Williams 910.981 

Ax, H. Yeatts 910,763 

Ax handle lathes, variable feed for, J. A. 

Cummins 910,507 

Bag. See Hand bag. 

Baling press, H. M. Tallman 910,741 

Bank or safe, child's coin, W. A. Ludeke.. 910,699 

Barrel head turner, V. J. Houlihan 910,542 

Basketball device, toy, S. J. Hartnell 910,811 

Battery connector attachment, J. F. Siems. 910,965 

Bearing, suspension, Bustillo y Diego 910,988 

Beating engine, paper, L. Jorgensen 910,824 

Bed, folding wall, J. H. Edmonds 910,996 

Beet dump transfer appliance, F. L. Pickett 910,852 

Billing board, manifold, P. Hano 910,919 

Bin indicating device, P. Swanson 910,606 

Binder, loose leaf, J. L. McMillan 910,714 

Binder, loose leaf, O. H. Schraeger 910,867 

Block signal, Roth & Harrington 910,957 

Block signal svstem, electric, P. J. Simmen 910,593 
Boiler, Handley & McCartney 910,531 



Boiler automatic feed device, steam, B. 

Simonides 910,872 

Boiler cleaner, H. O. Fabri 910,804 

Boiler stand, G. O. Miller 910,938 

B.11 weevil exterminating device, A. J. Ma- 

hanay 910,933 

Book leaves, machine for crimping, J. 

Dahly 910,790 

Books, magazines, pamphlets, etc., machine 

for creasing covers for, J. Dahly 910,791 

Boots and shoes, toe box for use in the 

manufacture of, J. H. Brown 910,781 

Bottle and other vessel, Hunter & Palmer.. 910,686 

Bottle washing apparatus, G. Truesdell 910,882 

Bottles or other vessels, closing device for, 

J. E. Fagerstrom, et al 910,998 

Box hanger and ground clamp, combined, S. 

Adelman 910,765 

Box packing machine, stuffing, R. R. Stir- 
ling 910,598 

Brake, M. Lingenfelter 910,553 

Brake mechanism, G. S. Ackley 910,633 

Brake shoe, R. L. Brown 910,494 

Braking or signaling system, automatic, F. 

H. Shepard 910,590 

Brick mold, C. S. Wert 910,621 

Brick molding and pressing machine, O. M. 

Reif 910,724 

Bridle, safety, H. P. Mattson 910,703 

Brush, tooth, A. M. Stryker 910,970 

Buckle, cross line, W. R. Smith 910,878 

Building block, reinforced molded, G. A. 

Peterson 910,571 

Bundle carrier, J. Trotter 910,746 

Bundle tying device, F. E. Spears 910,597 

Bushing, H. 3\ Gilbert 910,526 

Button blank conveying and distributing 

machine, I. De Francisci 910,511 

Cabinet, corn testing, C. B. Joslin 910,825 

Cabinet, rural free delivery, W. A. Tomison 910,880 

Cake coating machine, P. D. Harton 910,812 

Calculating machine attachment, T. J. Fal- 

vey 910,806 

Camera, B. O. Walker 910,750 

Camera focusing attachment, W. F. Folmer 911,001 

Candle, spark emitting, F. J. Welter 910,755" 

Caoutchouc, manufacturing solutions of, E. 

Fischer 910,520 

Cap, washable, K. Neidhart 910,716 

Car axle box lid, F. Hachmann 910,668 

Car brake, C. B. Fairchild 910,805 

Car changeable sign, street, R. L-. Halle- 
man 910,669 

Car coupling, O. Hecathorn 910,537 

Car doors, means for operating and locking, 

J. G. Horazdovsky 910,819 

Car, dumping and loading, G. C. Wortman. 910,626 

Car fender, F. A. Nelson 910,948 

Car, poultry, Ryan & Candlin 910,865 

Carcass splitting machine, W. B. Wallwork. 910,614 

Carpet stretcher, M. A. Smith 910,595 

Cartridge for mining purposes, E. & S. Pur- 
cell 910.722 

Casing head, C. A. Waitz 910,885 

Chair fan, rocking, J. Dauster 910,915 

Change delivering means, E. B. Gallaher, 

reissue 12,913 

Chemical compounds, manufacturing, C. F. 

Carrier, Jr 910,498 

Chronometric baby tender, Wilson & Field.. 910,888 

Chuck, A. I. Jacobs 911,012 

Cigar press, N. Weiss 910,977 

Circuit controlling device, H. Geisenhoner. . 910,661 

Cistern cut-off, A. Fink 7... 910,519 

Clothes line reel, T. Scally 910,962 

Coin holder, E. S. Bell 910,486 

Collar fastener, adjustable, J. A. Ward, Jr. 910,751 
Combs of combing machines, device for po- 
sitioning pins for the, T. Townsend . . . . 910,744 
Concrete building construction mold, E. J. 

Drayer 910,515 

Concrete floor construction, F. C. Taxis 910,971 

Concrete pipes, apparatus for laying, E. L. 

Ransome 910,578 

Concrete pipes, method and apparatus for 

molding, E. L. Ransome 910,577 

Concrete post, reinforced, J. Needs 910,843 

Concrete supporting beam, reinforced, J. 

Needs 910,947 

Concrete wall mold, W. E. Turkington 910,883 

Conduit, resilient flexible, U. S. Armstrong. 910,770 

Control system, E. W. Stull 910,604 

Control system, multiple voltage, R P- 

Jackson 911,011 

Controller, J. F. Menningen 910,561 

Copy holder, C. F. Stehlin 910,968 

Core, winding, J. H. Gately 911,006 

Cork extractor, C. M. King 910.923 

Cork puller and time indicator, combined, 

K. E. Parker 910,845 

Corn gatherer, S. J. McNaughton 910,566 

Cotton gin, C. C. Epos 910,653 

Cotton gin, R. B. Lumpkin 910,700 

Crate, A. G. Felker 910,518 

Crate, B. F. Ferguson 910,656 

Cream ripener and like machine, J. T. 

Hanna 910,675 

Crystals, manufacture of large, J. Bock. . . . 910,490 
Cultivator replanting attachment, E. D. 

Beers 910,774 

Curtain roller, T. Digney 910,917 

Cut-off, automatic, Miller & Hansen 910,939 

Davenport or couch, folding, J. M. Kiefer. . 910,545 
Dental swaging apparatus, H. B. Zendel.... 910,631 

Derailer, R. Hamilton 911.021 

Derailing device, safety, F. Pelissler 910,847 

Dinitroglycerin explosive and making, A. 

Mikolajczak 910,936 

Diseases, apparatus for magnetic treatment 

of, R. S. Clymer 910,643 

Dispensing container, W. A. Kirkpatrick. . . 910,826 

Display apparatus. W. F. Allert 910,767 

Display- box, papeterie. C. H. Weaver 910,753 

Display stand, G. R. Ford 910,659 

Ditcher and road grader, .1. D. Martin 910,836 

Ditching machine, T. Linga 910,552 

Door check and closer bracket, J. H. Shaw. 910,734 

Door hinge, L. W. Hartsig 910,533 

Door lock, sliding, G. M. Blair 910,897 

Door retainer, C. S. Hendrick 910,815 

Draft rigging, W. C. Hendryx 910,816 

Drill, W. L. Harbert 910,920 

Dry placer machine or concentrator, H. P. 

Curtis 910,992 

Drying apparatus, R. Petersen 910,720 



Dynamo-electric machines, regulation of, W. 

F. Dawson 910,649 

Eating utensil, hygienic, C. M. Daly, et al. 910,914 

Electric apparatus, B. G. Lamme 911,018 

Electric carrier system, S. H. Libby 910,931 

Electric furnace, J. H. Reid 910,581,910,582 

Electric heater, G.- H. Hill 910.882 

Electric hoist, W. O. Duntiey 910,798 

Electric light shade, T. Smith 910.877 

Electric meter, R. C. Lanphier 910,518 

Electric recording instrument, L. T. Robin- 
son 910,956 

Electric speedometer and odometer, H. Bon- 
bright 910,898 

Electric switch, B. W. Macy 910,835 

Electric terminal clip, G. Mclntyre 910,842 

Electric wire cleat, A. L. Vickers 910,975 

Electric generators, automatic tension regu- 
lator for, A. Nicol 910,949 

Electrical indicating instrument, R. C. Lan- 
phier 910,549 

ElectromagLetic stamp battery, J. P. Lynn. 910,834 
Elevator door automatic check and release 

mechanism, K. S. Evans 910,654 

Engine electric circuit controller, internal 

combustion, C. Cuno 910,913 

Engine fuel-injecting nozzle, internal com- 
bustion, K. J. E. Hesselman 910,535 

Engine valve gearing, explosion, R. Hennig. 910,680 
Engine vaporizer, internal combustion, K. J. 

E. Hesselman 910,534 

Engine vaporizing apparatus, liquid fuel in- 
ternal combustion, H. B. Krijthe 910,693 

Envelop, J. R. Ritchie 910,862 

Envelop fastener, J. Crooks 910,912 

Envelop, safety, A. B. Knowlton 910,692 

Esters, making isobornyl, C. Weizmann.... 910,978 

Excavating machine, C. H. Ruth 910,864 

Excavator controlling mechanism, J. B. 

Webber, Jr 910,617 

Explosive and making the same, A. La 

Motte 911,019 

Extender and recliner, combination auto- 
matic, W. G. Classen 910,642 

Eyelet, F. H. Richards 910,861 

Fan deflector, electric, M. M. Wood 910,760 

Faucet, Fitzgibbon & Travis 911,000 

Feed bag supporter, J. E. Colgan 910,644 

Fence, J. L. Noll 910,950 

File indicator, duplicate sales slip, M. A. 

Lumbard 910,555 

Filling moistening apparatus. H. F. Straw.. 910.602 

Filter, A. T. Peirce 910,719 

Fire extinguisher with double nozzle, chem- 
ical, C. Graaff 910,663 

Flask clamp, J. H. Jones 911,015 

Floodgate, automatic, O. Olson 910,717 

Floor or like construction, H. N. Wilson. . . 910,757 

Floor or wall, tiled, A. C. Eggers 910,801 

Floor surfacing machine, J. B. Dyer 910,995 

Floors, composition of matter for polishing 

and dressing, I. H. Peco 910,569 

Flower pot support for jardinieres, J. 

Clements 910,905 

Flying machine, H. Bea 910,773 

Foldingchair, D. W. Hook 910,818 

Furnace arch, F. Girtanner 910,809 

Furnace door frame, L. L. Knox. . .910,924, 910,925 
Furnace door frame guard or fender, L. L. 

Knox 910.926 

Furnace grate, R. Allen 910,766 

Fuse, percussion, C. Puff 910,575 

Garment, G. A. Baumann 910,485 

Garment adjuster and fastener, combined, 

W. W. Lowrie 910,554 

Garment clasp, H. H. Taylor 910,879 

Garment hook eye, L. A. Yeiser 910,764 

Gas generator, M. Kennedy 910.921 

Gas generator, acetylene, J. F. Hoffman.... 910,538 

Gaslight fixture, J. Maas 910,556 

Gas lighting and extinguishing apparatus, 

O. H. Hinds 911 ,009 

Gas syringe with branched-out discharge 

pipe, K. Schmidt 910,729 

Gas water heater drip cup, J. R. Donnelly.. 910,796 
Gate opening mechanism, J. E. Buckman . . . 910,782 

Gearing, Press & Lewis 910.574 

Girder, E. A. Moccetti 910,837 

Glass and dish cleaner, W. S. Callery 910,641 

Grader, adjustable road, J. H. Koontz 910.928 

Grain separator, C. A. Torrence 910.973 

Graphophone, T. P. Hall 910.529 

Grinding machine, A. E. Ayer 910.984 

Grinding mill, ball, C. E. Wyman 910,761 

Gun carriages to the ground, anchoring 

wheeled, J. A. Deport 910,794 

Gun projectile, rifled, P. B. Meyer 910.935 

Guns having recoiling barrels, breaking 

mechanism for, K. Voller 910.976 

Hair pin, A. G. Needs 910,715 

Hand bag, etc., T. R. Weidemann 910,619 

Hand bag, C. T. Slade 910,875 

Handle, J: O. Davidson 910,648 

Handle for removable closures for recep- 
tacles, A. H. S. Swan 910,605 

Harness connector, Jacky & Rupp 910,820 

Harness hanger, J. A. Pierson 910,573 

Harness pneumatic pad, Kelly & Rankin . . . 910,689 

Harrow, S. F. Horner 910,541 

Hay press, M. D. Guthrie 910,667 

Heating device, electric, A. E. Reimers.... 910,725 

Hoisting hook, E. Stretch 910,739 

Hook and eye, W. M. Corthell 910,645 

Hose on mandrels, machine for mounting, 

S. J. Sill 910,735 

Hydrazin, production of, F. Raschig 910,858 

Ice cream freezer, J. R. Fitzhugh 910,522 

Index center, multiple spindle, E. P. Miller. 910,937 
Indigo white and making same, stable, R. 

Wimmer 910,889 

Insulated rail joint, J. MacMartin 910,558 

Insulating compound, I'. J. Cannon, et al. . 910,989 

Insulator pin, S. J. Edmiston 910,799 

Intermittent coupling, automatic, C. Trog.. 910.609 

Ironing board, A. Paradis 910,846 

Ironing table, folding, J. P. Ruth 910,960 

Journal brasses, device for raising, G. W. 

Leavitt 910,830 

Key-seating attachment, A. R. Murray 910,841 

Ladder bracket, L. T. Burns 910,639 

Ladle machinery, C. W. Aveling 910,483 

Lamp and making the same, electric, C. P. 

Steinmetz 910,736, 910,969 

Lamp, arc, C. A. B. Halvorson, Jr 910,670 

Lamp chimney holder, T. Murphy 910,710 

Lamp, inverted gas, F. M. Brooks 810,780 

Lamps, system of lighting by arc, R. Flem- 
ing 910,658 

Lantern, W. S. Hamm 980,672,910,673 

Lantern. L. Herman 910.681 

Lantern, J. A. Mosher 910,708 

Lantern burner, W. S. Hamm 910,671 

Leaves, apparatus for turning over, J. Bev- 

eridge 910,777 

Letter box support, Wallace & Hart 910,613 

Lima or analogous petroleum and related 

oils, desulfurizing, C. I. Robinson 910,584 

Linotype machine trimming mechanism, Bil- 

lington & Holliwell 910,489 

Loading device, tramway, C. A. Case 910,499 

Locomotive economizer, W Wiley 910,758 

Loom, circular, C. Thibodeau 910,742 

Loom picker check. Pierce & Aspin 910,572 

Loom warp stop-motion, G. M. Foster 911.002 

Lubricator, C. D. Schroeder 910,731 

Machine tool holder, Cumner & Ostrander... 910.647 

Magnet or the like, field, C. P. Bary 910,892 

Magnetic separator, C. M. Green 910,664 

Mail bags, etc., apparatus for catching and 

delivering, B. L. Toquet 910,972 

Mail box, A. A. Kellogg 910.688 

Mail catcher, W. Sears 910.963 

Mailing tube, W. A. Seymour 910,732 

Material handling apparatus. H. W. Blais- 

dell 910,986 

Mats, carpets, etc., device for holding down, 

W. T. Milward 910,940 

Measuring device, powder, A. A. Rickert... 910.955 

Measuring instrument, H. Darwin 910,509 

Mechanical movement, A. W. Redin 910,580 

Medical electrical device for medical and 

therapeutical purposes, F. A. Ligowsky. 910,930 
Metal bodies, producing compound, J. F. 

Monnot 910,564 

Metal salts, forming, W. H. Allen 910,982 

Metals, covering, C. Hellmich 910,814 

Metallic wires against oxidation, etc., pro- 
tecting, W. Hancock 910,674 

Meter fitting, water, H. I. Dilts 910,514 

Milk, desiccating, J. H. & C. H. Campbell. 910,784 

Mill. See Grinding mill. 

Mill sieve, fanning, T. Chipera 910,904 
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MECHANICS WHO KNOW 

uu derstand the difference in lathes. 
A complete system of gauges, gigs 
and templets insure accuracy m 
the construction of the celebrated 

"Star" Lathes 

every one of which Is rigidly tested 
before it leaves onr factory. All up- 
to-date mechanics recognize their su- 
periority. Catalogue "B" tells all. 
THE SENECA FALLS UFO. CO. 
695 Water St., Seneca Falls, N. Y. 



Engine and Foot Lathes 

MACHINE SHOP OUTFITS, TOOLS AND 

SUPPLIES. BEST MATERIALS. BEST 

WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati. 0. 

Fnitt anrl Pntvar an <l Turret Lathes, Plan- 
rJrHr.? ,,u , r Y™<=> ers, ShaDers, and Drill Presses. 
SHKPAR1) LATHE CO., fe W. 2d St. Cincinnati, O. 



P4E Clipper Clip 

I3?~ Its triangular shape prevents 
entangling and gives three times 
the capacity of any other Clip for 
attaching papers together. 

Best & Cheapest. All Stationers. 

CLIPPER MFG. CO., 
New York City 

1 10c. for sample box of 100; or 20c. for clips and desk tray. 




A Homemade 100=Mile 
Wireless Telegraph Set 

Read Scientific American Supplement 1605 for a 
thorough, clear description, by A. Frederick Collins, of 
the construction of a 100-tnile wireless telegraph outfit 
Numerous, adequate diagrams accompany the text. 
Price 10 cents by mail. Order from your newsdealer or 
from 

MUNN & CO., 361 Broadway, New York 



FRICTION BISK DRILL 

FOR LIGHT WORK. 
Has These Great Advantages: 

The speed can be instantly changed from to 1600 without 
stopping or shifting belts. Power applied can be graduated 
to drive, with equal safety, the smallest or largest drills 
within its range — a wonderful economy in time and great 
savi ng id drill breakage. tST Send tor Drill Catalogue. 

W. F. & JNO. BABNES CO., 

Established 1872, 
1999 Ruby Street, - • Roekf ord, HI. 




SENSITIVE LABORATORY BALANCE 

By N. Monroe Hopkins. This "built-up" laboratory 
balance will weigh up to one pound and will turn with a 
quarter of a postage stamp. The balance can be made 
by any amateur skilled in the use of tools, and it will 
work as well as a ¥125 balance. The article Is accom- 
panied by detailed working drawings showing various 
stages of the work. This article is contained m Scien- 
tific American Supplement, No. 1184. Price 10 
cents For sale by Munn & Co., 361 Broadway, New 
York City, or any bookseller or newsdealer 



Pipe Cutting and Threading: Machine 

For Either Hand or Power 

This machine is the regular hand machine suppliet 
with a power base, pinion, countershaft, etc., 
can be worked as an ordinary power 
machine or taken from its bass for 
use as a hand machine. Pipe x 4 > D - 
to 15 in. diameter handled easily in. 
small room. Illustrated catalogue- 
price list free on application. 

THE CURTIS & CURTIS CO. 

6 Garden St., Bridgeport, Conn. Branch Office, 60 Centre St., N. Y. 

ELECTRIC LAUNCH MOTOR. — THE 

design in this paper is for a motor of unusual simplicity 
of construction, which can easily be built by an amateur 
at small cost. It is intended for a boat of about 24 feet 
over all and 4 feet 6 inches beam, drawing 18 inches, and 
is capable of propelling such craft at a speed of 7 miles 
per hour. Illustrated with 21 cuts. See Scientific 
American Supplement, No. 1202. Price 10 cents by 
mail, from this office, and from ail newsdealers. 
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£^$^§Dwiggins 

Lifetime Quality 

Fences 



'CoatLoaTluiWMd" 
LAWN, FARM AND 
POTOTRY^FENCES, 

GATES, ETC. Highest Grade. All Work Guaranteed. 
•Large Illustrated Catalog and Special Prices FREE. 

Dwtains Wire Fence Co.. 87 Dwlgjrios Ave., Anderson , Ind. 



TYPEWRITERS " 



Visible Writers •><■ °t*erwi«> 

J Olivers, Remingtons, Smiths, etc. 

Shipped ANYWHERE forFree Trial, or RENTED, 
allowing RENT to APPLY. 

Prices $15.00 Up 

First classMachlnes/resh/rom theManufacturen 
Write for Illustrated Catalog 10. Tour opportunity, 
TYPEWRITER EMPORIUM, (E.L 1892) 92 &. 94 Lake St. Chicago 

The Authority on the Subject 




NEW EDITION. JUST PUBLISHED 

Compressed Air 

Its Production, Uses and Applications 

By GARDNER D. HISCOX, M.E. 

Fifth Edition. Revised. Size 6% x9}£ inches. 

665 pages. 540 illustrations. Price 

in cloth, $5. 00 postpaid 

A COMPLETE treatise on the subject of Com- 
pressed Air. comprising its physical and 
operative properties from a vacuum to its 
liquid form. Its thermodynaijjics, compres- 
sion, transmission, expansion, and its uses for 
power purposes in engineering, mining and manu- 
facturing work. Air compressors, air motors, air 
tools, airblastsfor cleaning and painting. The sand 
blast, air lifts for pumping water, oils and acids, 
submarine work, aeration of water, railway appli- 
ances and propulsion. The air brake, pneumatic 
tube transmission, refrigeration and cold rooms. 
The hygiene of -compressed air. its liquefaction and 
phenomena, including forty tables of the physical 
properties of air, its compression, expand' in and 
volumes required for various kinds of work, and a 
list of patents on compressed air from 1875 to date. 
Taken as a whole it may be called an encyclopedia 
of compressed air. It is written by an expert, who 
has dealt with the subject in a comprehensive man- 
ner, no phase of it being omitted. 

MUNN & COMPANY, Publishers 

361 Broadway. N< «i York 



Mine or projectile, explosive, T. G. F. Mc- 

Combie 

Mines or projectiles, fuse in connection with 

explosive, T. G. F. McCombie 

Mining machine, E. McGowan 

Mirror, hat, M. Rawitsch 

Mold, Lammon & Manska 

Molding apparatus, H. L>. Demmler 

Molding apparatus, gravity, D. Parks 

Molding machine, J. Butler 

Mop wringer, G. Brenner 

M>tor automatic starting device, electric, I. 

Hansen 

Motor control system, H. D. James 

Motor controller, electric, W. A. Paris 

Motor meter for alternating currents, Lan- 

phier & Hodde 

Motor meter, mercury, Lanphier & White.. 

Motor starter, automatic, W. C. Yates 

Motor system, alternating- current, C. S. 

Bradley 

Musical instrument coin ejector, W. E. 

Cleveland 

Needle operating mechanism, circular, J. 

Larsen 

Nest box for hens, A. K. Bakken 

Numbering machine, F. Sander 

Nut lock, C. H. Garfield 

Nut lock, D. I. Griffith 

Nut lock, G. Hardin 

Nut lock, M. C. McCoy 

Nut lock, W. E. Pounds 

Nut slotting machine. A. L>. Mowry 

Nut stand, revolving, F. N. Robinson 

Ore, treating iron, C. B. Morgan 

Organ case, folding, Canlkins & Wienand.. 
Oxids of nitrogen, absorbing, B. F. Halvor- 

sen 

Padlock, F. Soley 

Paper, carbon, W. L. West 

Paper package, S. Wheeler, Jr 

Paper serving apparatus, R. A. Watts 

Paper stock, pulping and cleaning, J. D. 

Tompkins 

Papers, device for impressing seals on, F. 

Gottschalk 

Pavement and constructing the same, J. A. 

Omberg, Jr 

Pavement, removing asphalt, W. E. Kerns.. 

Pen feed bar, fountain, E. V. Wbiton 

Percussion machine, W. Mauss 

Permutation lock, F. J. Burns 

Photographic representations of structural 

designs, producing, C. Clements 

Piano, C. W. Zinco 

Piano player, mechanical, H. T. Logan 

Piano sounding board, A. Krieghoff 

Pipe into flat metal, transforming scrap, J. 

T. Horner 

Pipe joint, flexible, C. H. Jenkins 

Pipe system testing plug, J. Simon 

Plane, W. L. Fischer 

Planter attachment, J. K. DeJong 

Planter marker, corn, D. Loudenslager 

Plow, J. Buchanan 

Plow, A. G. Erickson 

Plow, O. Fischer 

Plow iron, L. R. Beach 

Plow, sulky, G. Warner 

Pocket holder for band bags and similar re- 
ceptacles, T. F. McMahon 

Polishing machine, felly, O. Allen 

Pool register, pin, N. A. Archibald 

Post mold, C. S. Wert 

Potato digger, W. Strait 

Power transmitting mechanism, F. Bucherer 
Power transmission gear, J. H. Williams . . . 

Press, J. A. Keyes 

Printing machine, blue, C. De Lukacsevics . . 
Printing machine feeding and separating ap- 
paratus, M. H. Mann 

Printing press, J. T. Miller 

Printing press ink distributing device, R. 

Klucken 

Printing press numbering device, F. M. 

Turck 

Printing press, rotary, F. M. Turck 

Propeller, reversing, 0. A. Bowers 

Pulley, H. J. Gilbert 

Pump, E. K. Hood 

Pump, Enos & West 

Pump, cleaning, R. L. Dutton 

Pumping apparatus, S. W. Edmiston 

Rail guard covering, third, E. M. Schollen- 

berger 

Rail joint, G. A. Weber 

Railway, J. J. Martin 

Railway air brake safety hose coupling, K. 

Rath 

Railway and vehicular device for purposes 

of amusement, P. Marshall, et al 

Railway crossing, W. Corliss 

Railway signaling mechanism, L. H. Craft. 

Railway tie, G. S. Denglar 

Railway tie, R. H. Fishbaugh 

Rake .tooth, steel, W. Kouns 

Rat trap, C. M. Harrington 

Razor blade, E. E. Bennett 

Razor strop, F. L. Pinney 910,855, 

Razor strop, E. E. Deputy 

Razor stropping device, W. J. Miles, Jr.... 
Recording apparatus, comparative, J. M. 

Boyle 

Recording gage, W. Young 

Register. See Pool register. 

Registering machine driving mechanism, C. 

F. Kettering 

Remailable box, H. W. Randall 

Resistance, J. L. Dinsmoor 

Resistance, variable, E. Thomson 

Rocker ring, roller bearing, R. Siegfried... 

Rolling mill, O. Heer 

Rubber hose, machine for applying wrappers 

to, S. J. Sill 

Ruler, L. Fox 

Sash fastener, P. Mulrooney 

Sash lock, H. H. Akers 

Sash lock, W. E. Petrie 

Sash lock, C. L. Gano 

Sash ventilator, window, A. S. Meek 

Saw sharpener, T. Becker 

Sawing machine, J. J. Meyers 

.Scaffold bracket, S. W. Shue 

Scale, automatic, E. W. Wray 

Scale pendulum, J. W. Culmer 

Scalp sprayer, W. B Van Eps 

Screw punch, ratchet, W. Butler 

Seat attachment, H. H. Schott 

Seat fastener, safety, J. /x. Heintz 

Secondary battery, H. F. Joel 

Settee bed and couch, combined, J. Phillip- 
son 

Shade and curtain pole support, Wolfe & 

Steinmetz 

Shade roller package, unit, S. H. Leach.... 
Shade support, adjustable window, N. 

Fleiscbaker . . ., 

Shaft tug and. buckle, combined, S. E. 

Winslow 

Shaping machine, A. R. Murray 

Shears, Sweet & Clarke 

Shell for ordnance. C. Heldt 

Shelving, B. L. Waters 

Shipping case or crate, H. H. Buscher 

Shipping case, piano^ P. B. Dahl 

Ships' boats, apparatus for lowering, C. 

Smith 

Shock absorber, G. R. Rogers 

Shock absorber, T. Veitch 

Shoe, J. M. & M. S. Hanson 

Shoe and sandal, combined, S. Borchardt... 

'Shoe fastening, A. Assorati 

Shoe for runners, T. Corcoran 

Shoe polishing machine, Symonds & Brann.. 

Show case, S. Himmel 

Signal lantern, C. L. Betts 

Sink, kitchen, T. Lydon 

Skirt and coat fitting and turning device, 

lady's, L. Curico 

Slicing machine, A. Barth 

Soap dish, T. C. Colton 

Soap press, J. A. Keyes 

Speed transmission device, variable, J. R. 

Anderson 

Spinning and doubling frames, etc., appara- 
tus applicable to ring, G. Mongne 

Starch, production of soluble, F. Fritsche... 

Steam generator, G. A. Walton 

Steaming table, F. Yosi 

Stethoscope, O. J. Pilling 

Stockings, knitting, J. Black 

Storage battery, electric, C. S. Cole 



910,942 

910,943 
910,944 
910,723 
910,695 
910,651 
910,718 
910,640 
910,779 

910,676 
911,013 
910,951 

910,550 
911,020 
910,762 

910,638 

910,502 

910,829 
910,484 
910,866 
910,660 
910,666 
910,678 
910,712 
910,954 
910,941 
910,585 
910,707 
910,501 

910,530 
910,967 
910,887 
910,756 
910,886 

910,881 

911,007 

910,568 
910.922 
910,980 
910,560 
910.783 

910,990 
910,632 
910,932 
910,828 



Pioneer Perfect Frames 




~- and Boat 



ParU B are The Staildafd 



of Boat Construction. We do all the 
hard part for you. Every frame is set 
up by an expert boat builder, trued 
and tested before taking apart for ship- 
ment. All ribs are bent to exact 
shape, fitted and beveled for 

El unlit g. Not a shaving need 
e taken off anywhere. With 
every frame we furnish all necessary 
patterns, illustrations and instructions 
for building the completed boat. Every 
piece is numbered. Anyone can 
reassemble them. 
We also furnish when desired every part and thing necessary 
to complete the boat ready for the water. 

We will furnish frames and parts for any kind or modern boat. Our 
boats are in service in every civilized country. The U. S. Government is 
among our patrons. 

Our frames and material to finish will save you two-thirds the cost 
of a similar completed boat. The saving on freight alone is very great. 

Write for Fr^e Catalog or send 25c for 104-page Boat Builders' 
Book— W0 illustrations. Satisfaction Guaranteed or Money Refunded. 

PIONEER BOAT & PATTERN CO., Wharf 318, Bay City, Mich. 



Wizard Repeating 

LIQUID PISTOL 




Will stop the most vicious dog (or 
man) without permanent injury. Per- 
fectly safe to carry without danger of 
leakage. Fires ana recharges by pulling the trigger. Loads 
from any Liquid. No cartridges required. Over six shots in 
one loading. All dealers, or by mall, 50e. Rubber-covered Holster, lOe. 
With Pistol, 55e. Money- order or U. S. stamps. No coins. 
PARKER, STEARNS & CO., 226 South Street, Dept. G, New York 



FOR YOU, The "Success" 

FIRST AOT> BEST Motor Basra 
S /SlV Think of itl 20 horse-power, 4-cylin. 

; der, vertical engine; air or 

water cooled; rubber tired; 
S42S; 12 h. p., (335; i b. p., 
$250. Don't pay more for an 
Imitation of less power. Five 
years of "Success." Over 
800 in use. Writs Today for 
Catalogue. 
SUCCESS AUTO-BUGGY MFG. CO. (Inc.) 
530-540 Dc/Ilallvh/re Are. St. Louis, C. 8. A. 




910,684 

910.68 7j.o 

910,966 

910,807 

910,793 

910,831 

910,496 

910,803 

910,999 

910,985 

910,752 

910,713 
910,634 
910,769 
910,620 
910,601 
910,901 
910,623 
910,544 
910,832 

910,557 
910,704 

910,691 

910,611 
910,610 
910,899 
910,527 
910,539 
910,802 
910,516 
910,800 

910,730 
910,618 
910,559 

910,579 

910,702 
910,786 
910,911 
910,512 
910,521 
911,017 
910,532 
910,487 
910,856 
910,916 
910,563 

910,493 
910,630 



910,690 
910,576 
910,795 
910,743 
911,964 
910,813 

910,871 
910,523 
910,709 
910,482 
910,850 
911,004 
910,934 
910,893 
910,562 
910,591 
910,627 
910,646 
910,884 
910,902 
910,589 
910,679 
910.822 

910,952 

910,625 
910,697 

910,657 

910,759 
910,840 
910,697 
911,008 
910,616 
910,497 
910,792 

910,594 
910,863 
910,974 
910,677 
910.778 
910,771 
910.505 
910,740 
910,817 
910,637 
910,833 

910.508 
910,635 
910,785 
910,543 

910,983 

910,838 
910,524 
910.615 
910,629 
910,854 
910,896 
910,991 



THE INTERNAL WORK OP THE 

Wind. By S. P. Langley. A painstaking discussion 
by the leading authority on Aerodynamics, of a subject 



f value to all interested in airships. Scientific 
American Supplements 946 and 947. Price 10 
cents each, by mail. Munn & Company, 361 Broadway, 
New York City, and all newsdealers. 




Palmer Motors 

Two and Four Cycle. One, Two and Four 
Cylinder. Stationary and Marine. One 
to Twenty H. P. Catalogue FREE. 

PALMER BROS., Cos Cob, Conn. 

New York : 30 East 20th Street 

Philadelphia : The Bourse 
Boston : 85 Union Street 
Portland, Me.: Portland Pier 

Seattle, Wash.: Caiman Dock 

Vancouver, B. C: 1600 Powell St. 




The Universal Cabinet 

for Machinists, Electricians, Merchants. For 
Business Houses and Homes. For everyone 
with many small articles. It's a system at izer 
and the most convenient article ever pos- 
sessed. The cabinet is substantial and well 
finished.. The drawers are 8x'Ax'2% inches. 
Two removable partitions in each drawer. 
Cabinet with 25 drawers, $6.00. Cabinet with 
50 drawers, $10.00. 100-drawer Cabinet, $18. OU. 



The American Fixture & Mfg. Co., Troy, Ohio 




What is Income 
Insurance? 

It is, as the name implies, 
insurance which will protect 
you against loss of income, 
doctor's bills and the like, in 
case you (all ill or suffer acci- 
dent, and are prevented from 
following your regular occupa- 
tion. Costs little — benefits 
paid promptly. No physical 
examination required. The 
best policy ever offered. 

Agents Wanted Everywhere 

Fill out and return coupon for 
further particular* 

• •••••••••••a. a aaaaaaaa 

Empire State Surety Co. 

86 William Street, New York 
Offices in all important cities 

Please send me your Income Insurance proposition 
per advertisement in the Scientific American. 



Name . 



Street 

T°wn and State... 



American Homes and Gardens 

gives its readers the experience of experts in solving the most difficult 
HOME PROBLEMS. It is a thoroughly practical magazine, having the 
word "Home" for its keynote. 

HOW TO BUILD THE HOME 

Floor plans and details of construction of houses of moderate cost as 
well as more pretentious mansions are a feature of each issue. 

HOW TO DECORATE THE HOME 

The most experienced decorators in the country describe how the best 
and most artistic results are attained from the point of expenditure, and 
the more important one of satisfaction. 

HOW TO PLAN AND LAY OUT THE GARDEN 

The frame of the House-picture is the garden, and success in its treat- 
ment means that each tree and shrub is correctly placed as well as properly 
grown, hence this department will be found most helpful. 

OUTDOOR LIFE AND AMUSEMENTS, ARTICLES ON HOUSE INDUSTRIES. 

every phase of country life is authoritatively discussed from month to 
month in its pages. "American Homes and Gardens " is conceded to be 
the handsomest magazine published in America. Its beautiful cover printed 
in colors changes each month, and is always a work of art. Subscription 
price, $3 per year. If we receive your order for a year's subscription now 
we will send you the November and December, 1908, numbers free; in 
other words, fourteen months for price of a year's subscription. 



The Season's Best Club Combinations 



Review of Reviews. 



$4.45 



Scientific American or American -> 

Homes and Gardens $3.00 

3.00 r 

$6.00 J 



Scientific American or American -i 

Homes and Gardens $3.00 

Review of Reviews 3.00 I *py' on 

World's Work ... . 3.00 f $0.0" 

Everybody's Magazine 1 50 



Scientific American or American 

Homes and Gardens 

Everybody's Magazine 

World's Work 



$10.50 J 

$3.00 1 
1.50 
3.00 [ 

$7.50 J 



$5.35 



Scientific American or American 
Homes and Gardens 

McClure's Magazine 

Review of Reviews 



'■£! $5.35 



3.00 



$7.50 J 

Scientific American or American > 

Homes and Gardens $3.00 

World's Work 3 00 1. 

Delineator 1.00 i 

$7.00 j 



$5.10 



Scientific American or American 
Homes and Gardens 

McClure's Magazine 

Woman's Home Companion. 



$300 ] 

Jjj $4.60 

$5.75 J 

After February 1, 1909, 25c. must be added to combina- 
tions including Woman's Home Companion. 



MUNN & CO., 361 Broadway, New York City 



120 



Scientific American 



February 6, vyx r 



Classified Advertisements 

Advertising in this column is 75 cents a line. No less 
than four nor more than ten lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. Further information sent on 
req uest. 

READ THIS COLUMN CAREFULLY.- You will find 
inquiries for certain classes of articles numbered in 
consecutive order. If you manufacture these goods 
write us at once and we will send you the name and 
address of the party desiring the information. There 
is no charge for this service. In every case it is 
necessary to give the number of the inquiry. 
Where manufacturers do oot respond promptly the 
inquiry may be repeated. 

WUNN & CO. 



BUSINESS OPPORTUNITIES. 

TO INVENTORS-We will finance and push a good 
patented article. Write giving full particulars. Ad- 
dress Inventors, Box 773, New York. 

inquiry No. 886H.— Wanted to buy nickeloid for 

bultons. 

BUSINESS BOOK FREE. Tells how you can secure 
the actual working plans, the money-making systems, 
schemes and short cuts of 112 great, big business men— to 
increase your salary —to boost your profits. Book is free. 
System, Dept. 177-6 Wabash Ave., Chicago. 

Inquiry No. 8H69.— Wanted to buy straw making 
machinery. 

WASHBOARD.— We have an automatic soaper for 
washboards. Anv style. Think of it. How useful. 
For further informacion write Geo. H. Schaller, Jr., 715 
Bakewell Street, Covington, Ky. 

Inquiry No. 8874.— For manufacture.^ or 

porters of metal known as " Kaiserzium," 

COINS.— Several hundred large U. S. copper cents 
for sale, dated 1795 to 1856. Name your choice, twenty 
different dates, fl.00. post free. Address A. Parker, 
Platte Center, Nebraska. 

Inquiry No. 8877.— For manufacturers of convex 
glass for pictures. 



PATENTS FOR SALE. 

FOR SALE for cash or lease on royalty, combination 
lister cultivator and disk harrow- Adjustable in every 
way and reversible. Simple construction, durable, easy 
to manufacture. J. E. Courtright, Independence, Kan. 

1 nquiry No. 8878.— For factory maKing paper out 
of peat. 

PATENT FISHING FLOAT. No. 862,853, outright 
or on royalty. Best and quickest adjusted float out. 
Made of metal, wooa or cork. Millions needed. Address 
Wm. N. Simmons, Pass Christian, Mias. 

Inquiry No. S885. — For manufacturers of the 

" Mysterious Ball " like that of Mr. Lepere's— a man in 
a ball. 

FOR SALE.— Patent covering easily opened wax seal- 
ing device for earthen jars. Eliminates old method of 
chipping wax or plaster of paristoopen mustard, fruit, 
or otberhermetically sealed jars. R. M. Waitson, 4,640 
Emerald Avenue. Chicago, 111 

Inquiry No. 8889.— Wanted to buy a machine 
which breaks and divides apricot stones. 

FOR SALE.— Canadian Patent No. 112805. Shoe naste. 
Preservative for all kinds of leather. Absolutely water- 
proof. Prevents checking and cracking of Patent 
leather. Address Mrs. Eva R, Coburn, Bluffton, Ohio 

Inquiry No. 8890.— For manufacturers of a milk- 
ing machine. 

FOR SALE.— Patent No. 906442. Vehicle seat. Some^ 
thing new and useful for sale on royalty. For 
full particulars address Wm. Meredith, Manchester, 

Tennessee. 

Inquiry No. 8894.— For manufacturers of an auto- 
matic camera for making photographs on pin trays, etc. 

FOR SALE OR ROYALTY. -Patent No. 867738 on 
a Fixture for Displaying and Selling Wallpaper. All 
it needs is a Factory behind it. Orders could not be 
filled fast enough. Correspondence solicited with large 
Manufacturers, principally of steel productions. For 
particulars address R. E. Martin, Davenport, Iowa. 

Inquiry No. 8897.— For the manufacturers of the 
*' Lid on " can opener. 



HELP WANTED. 

LOCAL REPRESENTATIVE WANTED.— Splendid 

income assured right man to act as our representative 
a fter learning our business thoroughly by mail. Former 
experience unnecessary. All we require is honesty, 
ability, ambition, and willingness tn learn a lucrative 
business. No soliciting or traveling. This is an ex- 
ceptional opportunity for a man in your section to get 
into a big paying business without capital and become 
independent for life. Write at once for full par- 
ticulars. Address The National Co-operative Real 
Estate Company, Dept. 37a Washington, D. C. 

Inquiry No. 8903. —For firms dealing in motor 
cars to suit Indian climate. 

MEN WANTED QUICKLY by big Chicago mail order 
house to distribute catalogues, advertise, etc. $25 a 
week. 160 expense allowance first month. No experience 
required. Manager, Dept. 73, 385 Wabash Ave.. Chicago 

Inquiry No. 8904.— Wanted to buy new or second 
hand machinery for making '"bow type," mouse and 
rat trap springs and wire parts, single machine or full 

outfit. 



MISCELLANEO JS. 

UNITARIAN LITERATURE, inc' ding sermons and 
weekly publications, sent froe, on amplication to Miss 
Peck, 106 George Street, Providence, R. I, 

Inquiry No. 8907.— Fur address of New England 
Coil Winding Co. 

DEVICE for receiving and delivering mail from mov- 
ing trains. Positive and sure in operation. Nothine 
complicated. Impossible to get out of order. Automatic 
in operation. Joseph C. Anderson. Bercail, Montana. 

Inquiry No. 8908.— For a dealer in tapes and cords 
for Venetian blinds. 

Inquiry No. 8909.— For a machine to paint shade 
or blind rollers. 

Inquiry No. 8911.- Wanted to buy steamfltter's 

tools and screw-cutting lathes. 

Inquiry No. 8918.— For manufacturers of "Wydt's 
Electro-Catalytic Sparking Plug. 

Inquiry No. 8920.— For a still for extracting alco- 
hol from saw dust. 

Inquiry No. S921.— For the manufacturers of gilt 
paper. 

Inquiry No. 8922.— Wanted the address of Wortb- 
ington Boiler Co. 

Inquiry No. 8925.— For an explosive turbine or 
rotary gasoline engine 6 or 8 H. P., must have a vertical 

shart. 

Inquiry No. 8926.— Wanted to buy a tree digger 
of steel piates which are forced down beside the tree 
and locked in position. 

Inquiry No. 8927.— Wanted to buy ah apparatus 
for sterilizing water at the tap by an ozonizer. 

Inquiry No. 8928.— For the manufacturers of a 
steam rotary excavator as described in the Scientific 
American or December 12, 11)08, page 347. 

Inquiry No. 8929.— For makers of automatic 
gates that can be opened without the driver of a vent- 
cle getting out. 

Inquiry No. 8930. -For the address of the manu- 
facturers of revolving gasoline motors. 



Inquiry No. 8931.— For parties who manufacture 
the Western Stump Borer for boring stumps. 

Inquiry No. 8932.— For the manufacturers of a 
porcelain enamel molding board. 

Inquiry No. 8933.— Wanted to buy machinery for 
the manufacture of hair mattresses. 

Inquiry No. 8934.— Wanted to buy seal and book 
of blank stock certificate. 

Inquiry No. 8935. ^Wanted a machine that will 

stamp or print names on lead pencils. 

Inquiry No. 8936.— Wanted machinery used to 
spin or wrap paper pencils in the manner that paper 
pencils are made. 

Inquiry No. 8938.— For -firms making rotary gaso- 
line engines. 

Inquiry No. 8939.— For parties who build ammonia 
cold storage for eggs. 

Inquiry No. 8940.— Wanted to buy machine or 
bender for rounding angle iron, fiat iron and round end 
oblong tanks. 

Inquiry No. 8941.— For manufacturers of ma- 
chinery for making fly screens. 

Inquiry No. 8942.— Wanted to buy apparatus to 
enable anyone with rheumatism or other causes to hold 
a penholder. 

Inquiry No. 8943.— Wanted a portable band ma- 
chine for breaking stones for installing road surface. 
To be worked by two or three men. 



Storm front cleaner, L. A. Wilson 

Stove and the like, C. W. Smith 

Stove, gas, A. B. Clunies 

Stove, gas consuming heating, W. C. Hil- 

liker 

Stove lifter, R. H. Hall 

Street crossing, S. B. Minnich 

Streets, roads, and other places, machine 

for the formation of coverings on, J. E. 

Behmer 

Strip, parallel, W. B. Runbeck 

Stump pulling and stone lifting, device, O. 

F. Nelson 

Suit case frame, A. Peterson 

Swing, G. Dittmar 

Switch and signal operating lines, multiple 

unit and deflecting bar stand for, W. 

E. Foster 

Switch lock, H. M. Rice 

Tape moistener, F. E. Francis 

Telephone receiver, A. Stromberg 

Telephone receiver support, R. S. Griffith.. 
Telephone ringing system for party lines, C. 

A. Simpson 

Telephone service rent collecting means, R. 

Yearneau 

Test indicator, A. Montan 

Thioindigo leuco compounds, making, E . 

Munch 

Threshing machine mounting, E. R. Grams.. 

Tie for packing boxes, E. P. Lehmann 

Tile sign, Ross & Wolff 

Time recorder, A. W. M. Ewering 

Tip cat, J. F. Carey 

Tool for removing eyes from vegetables, J. 

D. Houck 

Tool, impact, C. B. Richards.. 

Tool, jeweler's. C. W. Pillars 

Tool, mortising, F. C. Lehmann 

Tool, multiple, F. R. Cunningham 

Tooth, artificial, G. Sibley 

Torpedo, self-propelled, A. E. Jones 

Track sanding apparatus, Robinson & Mc- 

Cabe 

Train shed, F. A. Berne 

Travis wheel, G. A. Crow 

Trolley cut-out, Spaid & Green 

Trolley head, Donnelly & Goyette 

Trough, watering, A. Moore 

Truck, rigger's, J. Ross 

Truss, A. C. Cooke 

Tube. See Mailing tube. 

Tube cutter, roller, A. P. Kohler 

Tubular structure, L. Atwood 

Tumbler washer, L. L. Rowe 

Tunneling" machine, C. A. Case 

Turbine engine, gas, A. W. H. Griepe 

Turn table, J. J. Weaver 

Typewriting machine, A. T. Brown. 910,900, 

Typewriting machine, C. A. Joerissen 

Vave, J. O'Connor 

Valve, J. M. Beggs 

Valve, closet, J. Ruhl 

Valve, engine, J. F. Hopper 

Valve for aerated beverages, regulating, 

Garman & Travis 

Valve relief mechanism, piston, J. A. 

Pfeiffer 

Valve, safety, H. C. McCarty 

Valve, tank, H. Sinclair 

Vaporizer for liquid combustibles, E. Hubert 
Vegetable butter capable of being spread, P. 

Kolesch 

Vegetable cutter, R. L. Dorsey 

Vehicle axle, D. Davis 

Vehicle brake, J. C. McNees.. 

Vehicle compensating elastic suspension de- 
vice, R. Bonnevie 

Vehicle coupling, J. Sieh 

Vehicle wheel, G. Vinet 

Vehicle wheel rim, E. C. Shaw, 

910,733, 910,868, 

Vehicle wind shield, J. V. Laddey 

Vehicles, guard or screen for motor road, O. 

T. Banks 

Vending apparatus, liquid, F. Turner, 

910,747, 
Vending machine, coin actuated, M. Stoltz . 

Vending machine, C. A. Dies 

Vending machine, coin controlled, M. Stoltz. 
Vending machine, coin controlled, E. H. 

Cook 

Vending machines, case for coin controlled, 

E. H. Cook 

Vending machines, etc., fastening means for 

coin actuated, M. Stoltz 

Ventilator, L. D. Pratt 

Vessel indicator, invertible, J. Lightfoot. . . . 
Vessel self -leveling mechanism, maritime, 

F. G. Cory 

Vibratory apparatus for therapeutic use, J. 

C. Johansen 

Wagon brake, G. Ennis 

Wagon tongue support, F. TroSt 

Warping machine, R. Whitley 

Washing device for cleaning wounds, J. 

Reusch 

Washing machine, C. A. Pettersen 

Water, means for the purification of, D. L. 

V. Browne 

Well mechanism, M. B. Layne 

Whiffletree and trace connection, G. A. Crow 

Windmill, A. Macris 

Window construction, N. PoulsOn 

Window pane joint, N. Fells.. 

Window screen, J. H. Cornelison 

Window screen fly trap, C. E. Bowen 

Wire stretcher, T. M. McKenzie 

Wood impregnating apparatus, E. Koepfer.. 

Wrench, G. W. Stenz 

Wrench, J. F. Wright ; 

Wrench, R. A. Ryrie 



910,624 
910,876 
910,503 

910,536 
910,810 
910,705 



910,636 
910,959 

910,567 
910,849 
910,994 



911,003 
910,583 
910,808 
910,603 
910,918 

910,873 

910,628 
910,706 

910,839 
910,528 
910,551 
910,586 
910.517 
910,903 

911,010 
910,860 
910,953 
910,929 
910,789 
910,870 
910,823 

910,726 
910,776 
910,787 
910,596 
910,797 
910.565 
910,727 
910,504 

910,547 
910,891 
910,587 
910,500 
910,665 
910,754 
910,987 
911,014 
910,844 
910,895 
910,958 
910,540 

911,005 

910,851 
910,711 
910,874 
910,685 

910.827 
910,652 
910,510 
910,946 

910,491 
910,592 
910,612 

910,869 
910,694 

910,772 

910,748 
910,599 
910,513 
910,738 

910,907 



910,600 
910,721 
910,698 

910,506 

910,821 
910,997 
910,745 
910,979 

910,859 
910,570 

910,495 
910,696 
910,788 
910,701 
910,857 
910,655 
910,910 
910,492 
910,945 
910,546 
910,737 
910,890 
910,961 



DESIGNS. 

Casing for mechanical whistles or sirens, J. 

Gordon, Jr 39,791 

Cock, pantry, H. Mueller 39,792 

Emblem, M. J\ Heller 39,787 

Fabric, textile, P. Scheidecker 39,794 to 39,797 

Hat, woman's, M. D. Metzger 39,793 

Lamp, gasoline, O. A. Arneson 39,789 

Organ or piano case, J. P. Tobin 39,790 

Pipe, D. N. Hyman 39,788 



TRADE MARKS. 

Antiseptic powders, B. S. Bergey 72,444 

Automobiles, Overland Automobile Co 72.436 

Baking powder, C. E. Mechel 72.492 

Balls, golf, A. G. Spalding & Bros. . .72,411, 72,412 
Bell and pulley wheel dressings, 0. R. 

Fischer 72,422 



Keep Clean 



With a 



Thurman Portable Electric 
Vacuum Cleaner 




T 



' HIS machine is the most perfect 
and highest achievement in 
Electric Portable Cleaners, be- 
ing the invention and latest triumph of 
Mr. J. 5. Thurman, who was the 
originator of vacuum cleaning ma- 
chinery. It is the result of years of 
experience in designing, building and 
operating this class of machines, and 
embraces the most advanced and im- 
proved features known to electric porta- 
ble cleaning. It is light, operated by 
the housemaid, mechanically perfect, 
easily portable and built to last and 
stand wear. It has 

Absolutely Constant Suction 

created by the vacuum pump, which is 
so adjusted as to produce an unvarying 
suction current through the cleaning 
apparatus to the dust tank, and which 
removes every particle of dust, dirt, 
grime, moth eggs, vermin, etc., from 
floors, rugs, carpets, draperies, tapes- 
tries, upholstery or other material, without wearing, tearing, beating or brushing. It 
accomplishes the triple process of sweeping, renovating and dusting at one and the 
same time. This machine is 

The Latest Improved House Cleaning Apparatus 

and is superior to anything else of its kind on the market. It can be operated in any 
building wired for electric lighting and is the only portable vacuum cleaning machine 
having absolute constant draft, and which will do the work in a perfectly satisfactory 
manner. It is not a toy, but a practical device which will more than save its cost in 
labor, wear and tear in a very short time. 

Tools for special work, stair and stair ed§e, tapestry, upholstery, tuft button, wall, wood 
floor, clothes, face and body massage and many others are given with this machine. It more 
than makes up in quality and efficiency for the difference in cost between this and inferior 
makes of cleaners. Get the best when purchasing. Sent on one week's trial; if not 
found as represented, purchase price will be refunded. Write for free catalog and price list. 

The Largest Manufacturers of 
Cleaning Machinery in the World 

General Compressed Air and Vacuum Machinery Company 

4441 Olive Street, Dept. H, St. Louis, Mo. 



DO YOU WANT COOP /*> 
INFORMATION CHEAP C 



Write to us and we will refer you to a Scientific Ameri- 
can Supplement that will give you the very data you need. 

Scientific American Supplement articles are written 
by men who stand foremost in modern science and industry. 

Each Scientific American Supplement costs only io 
cents. But the information it contains may save you 
hundreds of dollars. 

Write for a catalogue of Supplement articles. It costs 
nothing. 
Act on this suggestion ! 

MUNN & COMPANY 

361 Broadway, New York 




?8u USE GRINDSTONES P 

if bo we can suppiy you. Alt sizes 
mounted and unmounted* always 
keDt in stock. Remember, we make a 
Bpecialtyof sel ectine stones for all spe- 
cial purposes. Send for catalogue " I " 

4 The CL.EVE1.AND STONE CO. 

2d Floor. Wilshire. Cleveland. 0. 



Our Improved Method of 



FINISHING FLOORS 

old or new, for rug* or otherwise, with 



GRIPPIN'S 



& WHY NOT BE AN ARTIST? 



Our graduates are filling High Salaried 
Positions, Good artists 

EARN $25 TO $100 PER WEEK 

and Upwards, In easy fascinating work. Our 
courses of Personal Home Instruction by cor- 
respondence, are complete, practical. Eleven years' 
successful teaching. Expert instructors. Positions 
guaranteed competent workers. Write for Handsome 
Art Book, Free. 

B0H00L OF APPLIED ABT (Founded 18980 

SS555B N 145 Gallery Fine Arts. Battle Creek, Mich. 




FLOOR CRACK FILLER 
AND FINISHES 

Sanitary, inexpensive and 
simple to apply. 
A SAMPLE showing how 
(while they last), anddescrip- 
tive matter FREE. 
Write now 

GRIPPIN MFG. CO. 
Dept. 6 Newark, n. v. 



WIRELESS TELEGRAPHY.— ITS PRO- 

gress and Present Condition are well discussed in Scien- 
tific American Supplements I 1 .25. 1426, 1427, 
1386, 1388, 1389, 1383, 1381, 1327. 1328, 
1329, 1431. Price 10 cents each, by mail. Munn & 
Co., 361 Broadway, New York City, and all newsdealers. 



^* ■■■ ■ I ■■% ^# Leading Law School in 



LAW 



Prepares for the bar. 
Three Courses : College, 
Post-Graduate and Busi- 
ness Law. Method of in- 
struction combines theory 
and practice. Approved 
by the be'Jch and bar. 

Classes be?in each month. Send forcatalog giving 
rules for admission to the bar of the several States. 

Chicago CorrCHpomic nee School ofLaw 

60<i Reaper Block, Gules** . 
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PROJECTION IN 

Natural Colors 

I The Reflecting Lantern for showing on the Bcreen 
illustration?, engravings, post cards and natural 
specimens, brillin.nt.lv illuminated in natural colors. 
Made in two styles. 

The College Projector, a 
large powerful instrument. 
In use at Harvard, Cornell, 
University of Pennsylvania, 
Leland -Stanford and U. S. 
Government. 

The Post Card Projector, 
on the same order but inex- 
pensive, for showing post 
cards and other illustrations, 
send for list of Projectors, 
fitereopt icons, Moving Pict- 
ureMachmesand Films. - , 
WILLIAMS, BROWN S EARLE, 
Dept. 6,918 Chestnut St., 
philadelphia, pa 




WANTED.-SUBINSPECTORS (ELECTRICAL). 
* v Pay from $3.04 to S4.00 per diem. A competitive 
examination will be held at the Navy Yard, Brooklyn, 
N. Y., February 23, 1909. for the purpose of establishing 
an eligible register of subinspectors (electrical). For 
application and further information address 

"COMMANDANT." Navy Yard, Brooklyn, N. Y. 



LET US BE YOUR FACTORY 

STAMPINGS. MODELS, EXPERT WORK 

THE GI.ORE MACHINE AM> STAMflM) CO. 

■J"l) Hamilton St.. CH'Vi-litnd, O. 



DH? 



SEH3EIB 



__ _ Corliss Engines, Brewers' 

and Bottlers' Machinery. THE VILTEB 
MUG. CO., 899 Clinton St., Milwaukee, Win. 



MnnCIC * EXPERIMENTAL WORK. 

ITIUULLU Inventions developed. Special Machinery. 

E. V. BAILLARD. 24 Frankfort Street. New York. 



RUBBER. 

PARKER, STEARNS & CO.. 228.229 South Street, New York 



Expert Manufacturers 
Fine Jobbing Work 



MOEKT A. 

Die Milkers, MimIpI Makers, 
Light and Heavy Stampings, 



COMPANY 



Die Milkers, MimIpI Makers, Machinery Builders, Punch Presses. 

" " " " 120 Michigan St., Chicago, 111., U.S. A, 



MODELS|<™Cj 



CHICAGO MODEL WORKS 

/7S £. MA 01 SON S ' CH/CA GO, ILL 



Experimental & Model Work 

Cir. & advlct free. Wm. (Jardam & Son. 881 Fulton St.N.Y 




sets of castings of"V 
MODEL ENGINES | 

" SEND 10* FOR 126 PAGE S 
, ILL. CATALOGUE. S 
, . -_=_=- ^ := - _J=,ALSO TOO LS, * 
iGEAR WHEELS.& PARTS OF MODE LB RJ 



^^JKSV^N 1*. >U\^\\\W**V ; 



Removed to 188 Milk Street. 



DIE MODELS SPECIAL 
WORK TOOLS MACHINERY 

NATIONAL STAMPING AND ELECTRIC WORKS 

153-159 S. Jefferson Street. Chicago, III. 



MflfiRF Special Machinery, Dies. Tools, Models, 
UUIlk Metal Specialties. Inventions, .perfected. 



Telegraphy 



Circular free. Wonderful 
automatic teacher, astvles 
*2up. OMNIftRAPH 
CO., Dept. 52, 89 Cort> 
landt St., New York. 



EpS Magical Apparatus. 

ISkiBSi Grand Book Catalogue. Over 700 engravings 
25c, Parlor Tricks Catalogue, free. 
MAHTINKA & CO.. Mfrs.. 493 Sixth Ave., New York 



LE 5TAM; 
.,, -ETTERS & F._. 
BRIDGEPORT CONN. 



LEARN WATCHMAKING 

We teach it thoroughly in as many months as it 
formeriy took years. Does away with tedious appren- 
ticeship. Money earned while studying. Positions se- 
cured. Easy terms. Send for catalog. 

ST. LOUIS WATCHMAKING SCHOOL, St. Louis, Mo. 




Build a $5000 Business 

of your own and escape salaried drudgery 
forlife. 33 cents a dayw ill do it. I will send 
you "Free Pointers" for a postal . w. ft. Shryer, 
<Prei.Am«ricaD Cellect'nSenritt, 81 StateSt.,Bef roit.Micb. 



MASON'S NEW PAT. WHIP HOIST 

for Outrigger hoists. Paster than Elevators, and boist 

direct from teams. Saves handling at less expense 

Manfd. by VOLNEY W. MASON & < O., Inc. 

Providence. It. I.. U. S. A. 



Belt dressing, Charles A Schieren Co. , 

72,419, 72,420 
Beverages, non-alcoholic carbonated, Electric 

Bottling Co 72,451 

Biscuits, dog, Sterling Biscuit Co 72,501 

Boots and shoes composed of leather and 

cloth, L. B. Evans' Son Co 72,425 

Boots and shoes, leather, Fred Douglass 

Shoe Co 72,404 

Boots and shoes, leather, Joseph Strasburger 

Co 72,405 

Boots and shoes, leather, A. E. Little & Co. 72,426 
Brooms, Lee Broom and Duster Co. 72,459 to 72,461 

Cake, T. H. Wimbush 72,466 

Candies, chocolate, Trowbridge Chocolate Chip 

Co. 72,507 

Candy lozenges, New England Confectionery 

Co -. 72,494, 72,495 

Canned sauerkraut, Clyde Produce Co 72,483 

Caviar, anchovies or sardels, and shrimps, C. 

F. Stuhr & Co 72,475 

Chemical solutions and compounds and prepa- 
rations, certain, Ansco Co 72,477 

Chemicals, certain, Western Grocer Co 72,476 

Chestnuts, C. K. Sober 72,499 

Churns, Pound-A-Minute Churn Co 72,438 

Cigarettes, cigars, smoking, and chewing to- 
bacco, Maspero Freres 72,427 

Cigars, Smokers Paradise Corp 72,410 

Cigars, L. F. Aumann 72,415 

Cigars and cigarettes, Smokers Paradise 

Corp 72,407 

Cigars, cigarettes, p.nd smoking tobacco, 

Calixto, Lopez & Co 72,418 

Clothing, certain, Coon Bros 72,421 

Clothing, certain, Oppenheim, Obendorf & Co. 72,435 

Coffee, Fort Smith Commission Co 72,453 

Coffee, Firm of J. A. Wulfing 72,455 

Complexion wash, O. L. Errickson 72,485 

Cordial containing wine, quinquina, and 

brandy, G. Stiegler & Co 72,502 

Corsets, J. Beckel & Co 72,416 

Cutter and matcher heads, Samuel J. Shimer 

& Sons 72,408 

Dress goods, woven, Landenberger Manufac- 
turing Co 72,458 

Electrical apparatus, certain, American Elec- 
trical Heater Co 72,414 

Felt rooting and building and sheathing pa- 
pers, . araffine Paint Co 72,496 

Fish hook flies, Whitney Sporting Goods Co. . 72,441 

Fish, salted, Sylvanus Smith & Co 72,505, 72,506 

Flavoring extracts and spices, Buckeye Ex- 
tract Co 72,446 

Flour, wheat, Steeleville Milling Co 72,500 

Foods, certain, F. Wedehase 72,509 

Hair pins, barrettes, combs, and hair retain- 
ers, certain, Rice & Hochster 72,473 

Handkerchiefs, E/ E. Poor 72,498 

Handkerchiefs not in the piece, Dawson, 

Halliwell & Co 72,450 

Hats and caps and straw hats, felt and 

cloth, J. Moores & Sons 72,428 

Hinges, Chicago Spring Butt Co 72.395, 72,396 

Hose and machinery packing composed of 
rubber or rubber and fabric, Peerless 

Rubber Manufacturing Co 72,471 

Hose composed of rubber or rubher and fa- 
bric, Peerless Rubber Manufacturing Co. 72,497 
Jewelry for personal adornment, S. & B. 

Lederer Co 72,463 

Knives, scissors, and razors, pocket, Wester 

Bros 72,465 

Lamps, incandescent electric, Novelty Incan- 
descent Lamp Co 72,407 

Leather and tanned hides, sole and upper. B. 

Frank & Sons 72,423 

Lumber, Thompson & Tucker Lumber Co 72,440 

Medicinal preparations for certain diseases, 

Pape, Thompson & I'ape 72,470 

Medicines, certain, E. D. Rutledge 72,474 

Milk, condensed, Mohawk Condensed Milk Co. 72,462 

Musical strings, Bauer & Durrschmidt 72,479 

Night lights, Strohmeyer & Arpe Co 72.504 

Oil, antiseptic medicinal, Gregory Medicine 

Co 72,486 

Oil, cotton seed. American Cotton Oil Co 72,413 

Oil intended for use as a salad oil, cotton 

seed, American Cotton Oil Co 72,442 

Ointment for diseases of the eyes, Chicago 

Pharmacal Co 72.481 

Oysters, raw, W. L. Ellis & Co 72,484 

Paper, blotting, Albemarle Paper Manufactur- 
ing Co 72 ,402 

Photographic paper, Ansco Co 72,478 

PilLs, cathartic, Blackburn Products Co 72,445 

Pills for certain diseases, Mather Seigel's 

Syrup Co 72,467 

Plows and parts thereof, Oliver Chilled Plow 

Works 72,429 to 72,434 

Poultice for inflammations and rheumatism, 

Chicago Pharmacal Co 72,482 

Powder for external application in the treat- 
ment of skin diseases, G. H. Iiammer- 

bacher 72,487 

Pulp plates and dishes, molded, Keyes Fibre 

Co 72,457 

Refrigerators, Fort Wayne Refrigerator Co. . 72,454 
Remedies for certain diseases, A. Person.... 72,472 
Remedies for certain diseases, Cawthon- 

Coleman Co 72,480 

..alt, table, C. E. Whitney & Co 72,510 

Salve for wounds, W. Busch 72,447 

Saws, National Saw Co 72.397 

Sewing machine needles and shuttles, Boye 

Needle Co 72,417 

Shirting fabrics, colored woven, Massachu- 
setts Cotton Mills 72,490 

Shirtings, Wamsutta Mills 72,464 

Shoes, leather, Phil. Herald Co 72,437 

Soap, laundry, Proctor & Gamble Co., 

72,398 to 72,400, 72,437 

Soap powder, Standard Soap Co 72,401 

Spices, D. & L. Slade Co 72,449 

Stock food, grape sugar, and corn starch, 

Corn Products Refining Co 72,448 

Stoves, ranges, hot-air furnaces, and parts 
thereof, certain, Mt. Penn Stove Works, 

72,468, 72,-169 
Suppository for nasal passages, E. Baum.... 72,443 
Swimming collars, rubberized, Archer Rubber 

Co 72,403 

Tablets for dyspepsia, Mother Seigel's Syrup 

Co . 72 493 

Thread, sewing. Upham Bros. & Co. ..... ".".".' 72^508 

Tonic tablets, J. S. Falck 72,452 j 

Tonics, R. J. McKee 72.491 ' 

Vermin exterminator, L. Keppler 72,456 

Vise stand and work bench, combination, In 



DRYING MACHINES 



For Steamed Rice Paddy 
and many other granu- 
lar materials. 



S. E. WORRELL, Hannibal, Mo., IT. 8. A. 




Duryea's Buggyaut 

2 cyl., 2-cycle, air-cooled 
Simplest ever seen. $650 

CHAS. S. DURYEA, Reading, Pa. 



ADVERTISE 

"Your Patent For Sale" 

in the 

Scientific American 

CLASSIFIED ADVERTISING COLUMNS 

It is read by thousands of live manufacturers who are 
always on the lookout for improvements that would bene tit 
their business. 



TERMS: $3.00 for four lines, each insertion 



For further particulars address 

MUNN & CO., 361 Broadway, New York 



The Most Remarkable 
Motor In The World 





NEW 4-CYLINDER BALL-AND-ROLLER BEARING 

The only motor in the world in which every bearing is either ball or roller bearing. 
which absolutely insures against "burning out" and at the same time provides (or the greatest 
efficiency in power development. 

This wonderful motor delivers the power direct from the crank shaft to the driving wheels 
without either gears or jack-shaft, here done for the first time in the history of the automobile. 

There are numerous other distinctive and practical features in this marvelous motor which 
together with the famous Holsman constructions places foremost in the ranks of the auto industry 
today 




THE 




HOLSMAN 

The Car That Goes Anywhere 

The Holsman will go where no other automobile of equal horse power can go — it travels 
with satisfactory ease the City Boulevards and the Worst Country Roads. 

Its high wheels travel all roads because all roads are made to 6c travelled by high wheels. 

It will climb any hill — go through deep mud, ruts, sand, snow or slush — its high clearance 
clears rocks, ridges and stumps — solid rubber tires — no tire troubles or expense — no differential 
gears, friction clutches, water tanks, etc. 

It is the simplest, easiest and most inexpensive vehicle to operate. 

Up -keep Under 10 Cents a Day. Operation Under 1 Cent a Mile. 

The Holsman is built by the oldest and largest manufacturers of high-wheeled auto- 
mobiles in the world, 

EVERY PART OF EVERY MACHINE GUARANTEED 

Write for interesting booklet showing photographs and giving full descriptions of this 
wonderful motor and some of the vehicles in which we have already installed it, 

THE HOLSMAN AUTOMOBILE COMPANY 

326 Monadnock Block CHICAGO, ILL. 

Standard Manufacturers A. M. C. M. A. 



The 

B. P. O. E. 

Best Pipe on Earth 



IRVING'S WIZARD PIPE 

Represents an important achievement in pipe construction, 

comprising more originaland admirablefeatures than all other pipes combined. 



For tne 

B. P. O. E. 

Best People on Earth 



As it differs in appearance and principle, so it excels in efficiency. The result of this absolutely new principle is a Cool, 

Dry, Sweet Relishing, Sanitary Smoke, YES and MORE! This Pipe can be taken directly from the mouth 

(LIGHTED) and placed in the pocket with absolute safety. Cut shows complete separation of tobacco from saliva and 

nicotine which is absorbed by Antiseptic Wick in cartridge shell. No spilling 

of fire or ashes. It's all that could be wished for in a pipe. 

MADE IN TWO GRADES 

Style X straight stem $1.00. Style XX strai. ht or curved stem, sterling silver mounted in 
leathercase $2.00. Genuine French Briar Bowls. Best vulcanized rubber stems. Mailed 
postpaid with 1 dozen Antiseptic Cartridges .ipon receipt of price. 
A good proposition for dealers and agents. 

133 West 31st Street, New York 






Don t Throw it Awa; 




They mendall leaks in all utensils— tin 

brass, co pper.graniteware, hot water bags 

etc. NoBolder. cement or rivet. Anyone 

mm can use them; fit any surface; two million 

inuse. Sendforsamplepkg.lOc. Complete 

pkg. assorted sizes, 25cpostpaid. Agenttwanted. 

Collette Mfg. Co., Box 298 Amsterdam, N. Y 



ternational Electric and Engineering Co. . 72,424 
Washing powder, detergent, National Soap 

and Chemical Co 72,406 

Whisky, straight, L. Kilsheimer & Co 72,488 

Whisky, straight, R. S. Strader & Son 72.503 

Wine, sherry, W. R. Magrath & Co 72,489 



LABELS. 

"Betsy Ross," for candy, C. A. Pfau 

'Doric Hook & Eye," for hooks and eyes, 

Sterling Pin Co 

'Flake White Soap," for laundry soap, J. S. 

Kirk & Co 

'Iodolum," for an ointment, W. C. Tyndale. 
"Royal Club," for schiedam liqueur, Blank- 

enhym & Nolet's Distilleerderij 

'The 'Babesjoy' Nursing Outfit," for nursing 

outfits, Seamless Rubber Co 

' 'The General. ' » for canned peaches, W. L. 

Dobbs 



14,597 

14,601 

14.600 
14,599 

14,596 

14,602 

14,598 



HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur s Use.— The utilization of 1H) volt 
electric circuits for small furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can be m;ide by any amateur who is versed in the 
use of tools. This article is contained in Scientific 
American Supplement, No. 118'^. Price 10 cents. 
For sale by MUNN & Co., 3fil Broadway, New > ork City, 
o r by any bookseller o r newsdealer. 




Grow Mushrooms 

For Big and Quick Profits. 

Ten years experience enables mo to 
give practical instructions that will 
add $5 to $60 per week to your income 
without interfering with regular occu- 
pation. For full particulars and free book, 
address JACKSON MUSHROOM FARM, 
333 1 N. Western Ave., Chlcaro Ills. 



PRINTS. 

"Hasn't Scratched Yet!!!", for a scouring 

soap, Bon Ami Co 2,411. 2,412 

"Jumbo Overalls," for overalls, Stuart & 

Keith 2,413 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
civen. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named In the fore- 
going Hat. For terms and further particulars 
uddreis Munn ft Co., 363 Broadway, New York. 



^ 



How to Build a 5 H.P. 
Gas Engine at Home 

In Scientific American Supplements 
1641 and 1642, 35. F. Lake describes simply 
and thoroughly how a five horse power 
gas engine can be built at home Com- 
plete working drawings are published, 
with exact dimensions of each part. Price 
by mail for the two Supplements, 20 cents. 

Order from your 
newsdealer or from 



MUNN & COMPANY 
Publishers 

361 Broadway, New York 



Instructive Scientific Papers 

ON TIMELY TOPICS 



Price 10 Cents each by mail 



ARTIFICIAL STONE. By I,. P. Ford. A 

paper of immense practical value to the 
architect and builder. Scientific Ameri- 
can Supplement 1500. 

the: shrinkage and warping 

OF TIMBER. By Harold Busbridge. An 
excellent presentation of modern views ; 
fully illustrated. Scientific American 
Supplement 1500. 
CONSTRUCTION OF AN INDICAT- 
ING OR RECORDING TIN PLATE 
ANEROID BAROMETER. By N. 
Monroe Hopkins. Fully illustrated. Scien- 
tific American Supplement 1500* 

DIRECT-VISION SPECTROSCOPES. 

By T. H. Blakesley, M.A. An admirably 
written, instructive and copiously illustrated 
article. Scientific American Supple- 
ment No. 1493. 

HOME MADE DYNAMOS. Scientific 
American Supplements 161 and 600 con- 
tain excellent articles with full drawings. 

PLATING DYNAMOS. Scientific Ame- 
rican Supplements 720 and 793 de- 
scribe their construction so clearly that any 
amateur can make them. 

DYNAMO AND MOTOR COMBINED. 

Fully described and illustrated in Scientific 
American Supplements 844 and 865. 
The machines can be run either as dynamos 
or mptors. 

ELECTRICAL MOTORS. Their Con- 
struction at Home. Scientific American 
Supplements 759, 761, 767, 641. 



Price 10 Cents each, by mail 

Order through your newsdealer or from 

MUNN <a COMPANY 
361 Broadway New York 
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COLD GALVANIZING. 

AMERICAN PROCESS. NO ROYALTIES. 

SAMPLESanoINFORMATION on APPLICATION. 



NICKEL 

AND 

Electro-Plating 

Apparatus aaa Material 

TBB 

Hanson* VanWinkle 

Co., 

Newark. N. J« 

28 & 30 S. Canal St. 
Cbicasro. 




Build Your Own Boat 

By The Brooks System 
And Save Two - Thirds 




My Guarantee 

I absolute ly ptiaraut^e 
that you will Ik perfect, 
ly satistied with every- 
thing yon purchase ot 
me, or votir money will 
he instantlv refunded 



c^ C-. TtjT&v&'n. 



ANYONE can put together 
my knock-down boats ; or 
build the boat from rough 
lumber by using my exact size 
printed paper patterns and illus- 
trated instruction sheets. 

Get My 1909 Catalogue 



(No. 22) Mailed Free, which 
shows over 100 new models. It 
quotes you lowest prices on pat- 
terns, knock down boats, motors, 
boat hardware and fittings, knock down boat houses, 
and complete boats 
ready to run. 

1 can supply you 
with the frame work for your boat, shaped and ma- 
chined, every piece fitted ready to put together, for 
less money than most lumber dealers charge you for 

'■■ the suitable rough lumber. Patteinsand instruction 

sheets to finish sent 
t free with knock down 
frames. 

I can also sell you 
F semi-built Mission fur- 
niture shipped you flat 
in sections, not in pieces, so you save two-thirds. 
Catalogue No. 7 showing our full line. 

On boita and furniture I can save you (1) the dealer's profit, (2) labor 
expense, (3) b\g selling espense, (4) three fourths the freights — figure it 
• lit yourself. Write me personally staiiog which catalogue you waat. 
Both mailed free. C. C. BBO"KS, President. 

BROOKS MFG. CO., 402 Ship St., Saginaw, Mich. Estab. 1901 . 

Originators OS Knock Down System of B»;it UuiMing and Home Furnishing 





Ask for 




If you seek reliability 

buy a " Perfection." 

Highest quality engine 

ever sold for a low price. 

Standard "Perfection" 

valveless design. Simple 

strong, powerful, easy operating. 

H turn of flywheel starts. Elevated* 

Commutator; ground cylinders and 

pistons. Sold on our "square deal" 

Catalog explains and gives full informatio 

about entire line at equally low prices. We also make 

Stationary engines for shop or farm. 

THE CA1LLE PERFECTION MOTOR CO. 

1343 2nd Ave., Detroit, Mich. 




A WATCHMAKER 

Bradley Polytechnic Institute 

H or •logical Department 

Peoria, Illinois 

Formerly Parsons Horolajrical Inst. 

Large st and Itest Watch School 

in America 
We teach Watch Work, Jewelry, 
Engraving, Clock Work, •ptk'S. 
Tuition reasonable. Board and 
rooms near school at moderate rates. 
Send for Cutalog of Information. 



Cheaper than a Gasoline Engine 

A n U/inHmill for supplying running water 
VI II 111U1II11I tn country homes i s a 

Niagara Hydraulic Ram 

"Will pump water from any stream just 
where you want it. Kequires no atten- 
tion and there is no cost for repairs. 
Write for illustrated catalogue a a 
ami estimate. We furnish Caldwell 
Tanks and Towers. 

MAGAKA HYDRAULIC ENGINE CO. 
140 Nassau St,, New York 




Factory; Chester, Pa. 



ROTARY PUMPS AND ENGINES 

Their Originand Development.— An important series of 
papers giving a historical resume of the rotary pump 
and engine from 1588 and illustrated with clear draw- 
ings she wing the construction of various forms of 
pumps and engines. 38 illustrations. Contained lu 
Supplements l 1 Oil, 1110, 1111. Price 10 cents 
each. For sale by Munn & Co. and all newsdealers. 



CROBET 

Swiss Files 




and other tools shown 
in catalog 27. Sent 

free if you mention this paper when writing. 

MONTGOMERY & CO., 109 Fulton Street, New York City 



"HOW TO REMEMBER" 

rpFJ^i«»|Bs^s. Sent Free to .Readers of this Publication 






You are no greater Intellectually than 
your memory. Easy, inexpensive, ln- 
resses income; gives ready memory for 
faces, names, business details, studies, con- 
versation; develops will, public speaking, personality, 
Send today for Free Booklet. Address f 

DICKSON BEMOE-Y SCHOOL, 700 Auditorium Bldg.i Chicago 



Blazing theTv&7 for the Telephone I 




The World's Greatest 
'Business Romance 



FROM the stage-coach days of 
the Bell Telephone to the 
present — when one calls up 
from a Pullman attached to the 
eighteen-hour special in the Union 
Station at Chicago — is not a very long 
span of years. There are women 
whose youthful beauty has hardly 
faded who remember the first chron- 
icled tests of the new Bell toy. 

Remembering that date — 1876 — 
and all the marvelous development 
since, one fact stands out: 

The companies comprising the Bell 
System have had no help. They have 
had to invent and pioneer their way 
from the very start, blazing the path 
for all the rest of the world. 

The steam-boat and railway revolu- 
tionized methods of travel. The tele- 
phone took the place of nothing 
previously existing. 

First, Alexander Graham Bell in- 
vented the telephone. His friend, 
Watson, enthusiastically prophesied 
that in 1900 there would be 100,000 
telephones in use. 

There are upwards of 4,000,000 
instruments on the Bell lines now. 

The first switchboard used by the 
original Bell Company was made of a 
piece of plank. For the whole period 
of development the Bell system has 
been building and throwing away 
switchboards by the millions of dollars' 



worth — blazing the way for America's 
wonderful telephone career. 

The only company willing to 
pioneer the field had to invent the 
switchboard before any practical inter 
course was possible. It had to invent 
*he apparatus leading to and carrying 
from the switchboard. 

Then it had to invent the business 
uses of the telephone and convince 
people that they were uses. It had 
no help along this line. 

As the uses were created it had to 
invent multiplied means of satisfying 
them. It built up the telephone habit 
in cities like New York and Chicago 
and then it had to cope satisfactorily 
with the business conditions it had 
created. 

It has from the start created the need 
of the telephone and then supplied it. 

In all this pioneering and inventing, 
still going on, this company has had to 
soundly finance every undertaking, to 
keep its securities valuable as a basis of 
the immense credit necessary to build 
such a national institution on lines that 
would prove universal and lasti?ig. 

People who look upon the universal 
telephone of to-day as indispensable 
must look upon the universal tele- 
phone of to-morrow as even more so. 

On this plan alone has the building 
of the universal Bell System been 
possible. 



American Telephone & Telegraph Company 



A Clean Shave 

Your new blades all need stropping before using. Not 
one in ten comes sharp enough for a clean shave. 

Why scrape your face with dull blades, 
continue to throw away money for new one 
when the Gaylor Automatic Stropper will 
resharpen all your dull blades in a few mo- 
ments, giving them a hairsplitting 
edge better than new. The motion 
is automatic, no practice required, a JB 
child can use it. It is the only j^ff 
stropperin the world that success- £y y 
fullysharpensdouble-edge blades. 

In case with barbers 1 genuine Horse Hide Strop, $2.00 

Order through your dealer. Or will send postpaid on 
receipt of price. Be sure to state for what make of Blade. 
Money willingly refunded if not entirely satisfactory. 

Write for descriptive circular. Agents wanted, 
■ L. B. GAYLOR, Allston, Mass. — ^^ 




WE WILL MAKE SSS 

manufacture of any metal novelty. Automatic ma- 
chinery, tools, dies and expert work our specialty. 
AUTOMATIC HOOK & EYE CO., Hobokcn, N. J. 



Rider Agents Wanted 

in each town to ride and exhibit sample 
1909. model. Write for Special Offer. 

Finest guaranteed 4&4f\ * <p43i ^F 

1909 Models ^FC/ to «J»aCJf 

with Coaster- Brakes and Puncture-Prooftires. 
1907 & 190s Models «»7 s afttfO 

all of best makes S>* *° V*mC 
BOO Second-Hand Wheels 

All makes and models, (f O rf _ afrO 
good as nrw «JFOCO^»0 

Great Factory Clearing Sale. 
We Ship On Approval -without a 

cent deposit, Pay the freight and allow 

TEN DAYS' FREE TRIAL. 

Tires, coaster-brakes, parts, te> 

pairsandsundrJes.halfusual prices. Do not 
buy till you get our catalogs and offer. Write now. 

MEAD CYCLE CO., Dept> l.l 75, Chicago 




CRUDE ASBESTOS 

DIRECT FROM MINES 

R.H.MARTIN, 

OFFICE. ST. PAUL BUILDING 
220 B'way, New York. 



PREPARED 
ASBESTOS FIBRE 

for Manufacturers use 




The BARKER MOTOR 

baa from the first shown itself to be 
of superior design- Mechanical 
ideas of proven worth, combined 
with the best materials and careful 
attention to details make it 

THE LEADER OF ITS CLASS. 



C. L. Barker, Norwalk, Conn. 



WRITE FOR BEST BUGGY OFFER 

in America, on f amousColumbus Bug- .— -sHafti.. r U ar^ 
gies — at prices that save you big money, *-■'"■■ — ■ 
Lowest factory prices offered by anyone, 
shipped on one month's approval, 2 
years' guarantee. Get new free catalog.^ 
Columbus Carriage & Harness Co* 
Station C63 Columbus, O, 





ALEXANDER DODDS, 



20 Years a Favorite! 

Furniture rmimt'acturers realize the great adv. an- 
t age in perfecting drawer work of the time ft ml 
labor-saving 

Ootids' New Gear Dovetailing Machine 

which cuts dovetails in gangs ot 9 to l 2-l at otic 
operation. Cuts them true and perfect fitting. 
Does away with belts and saves much power. 
Occupy blit litttespace. Free catalog. 

Grand Rapids, Mich. 
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DRAWING PENCILS. Made in 16 degrees. 6B to 8H 

THE FINEST IN EXISTENCE 

Sold by all stationers and dealers in artists' materials. Sample sent to all parties interested on receipt of 10c, in postage stampg 

A. W, FABER, 49 Dickerson Street, Newark, N. J. 



Engineering* News 

«_jy (ILLUSTRATED) «* 

The Leading Engineering Paper of the World. For Civil, Mechanical, Mining and Electrical Engineers 

100 to 125 pages, 9™x 13", weekly. Send ten cents for simple copy. 

If you cannot locate desired engineering equipment write our " Readers Want " department. 

THE ENGINEERING NEWS PUBLISHING CO. ... 214 Broadway, New York 



Model "R" Roadster 




$2250 



Tbls 45 -H.- P. 
Car Sells for $2250 
and Represents $2250 
of Automobile Value 

IF you are willing to berfo»^,any machine -will do. 
—And that is just as true of an automobile as it 
is of any machinery you use in your business. 

— Sometimes in the manufacturing business.it 
seems wise, for reasons of expediency, to buy 
cheaply. But there is too much demanded from 
an automobile to expect a cheaply bought car to 
give satisfaction even temporarily. 

— As is the case with other machinery, when 
you are ready to part with it, you will find your 
cheap automobile nothing but a pile of junk and 
your pocketbook suffers by a many times multi- 
plied percentage of depreciation. 

— You should exercise the same common sense 
and business judgment in buying an automobile 
that you would use in any business investment. 

-•on't be misled by the extravagant claims 
made for very low-priced car? — nor the claims 
made for a very high-priced car. 

- The features of the GL,IDE are revolutionary 
and distinctive when the price is considered. 
They are built in, made an integral part of the car. 

— None of thein are found in very low-priced 
cars. But few of them are found in very high- 
priced cars. 

But Read and See — Then Ride and Know 

— The power plant Is a 4-cylinder (cast separately) 45 
actual not theoretical) H. P. Rutenber engine. This is 
a grade never found In the widely heralded low-priced 
cars. The price alone makes it possible in the Glide. 

— Animproved form, selective type of transmission 
which eliminates jerks when starting and jolts when 
stopping. 

— A bevel driving gear of ample size— held always in 
mesh by its own special bearings. 

—Vanadium steel springs which do away with the 
need of shock absorbers. 

—A Jouble-hinged hood — power plant instantly ac- 
cessible. 

—An improved type of multlplediscclutch that cannot 
get out of order. 

—A lubricating system which ispositive— requiring no 
attention. 

— A double set of brakes— distinct from the axlft— in- 
ternal expanding and external contracting— will hold 
the car on any grade. 

—34 x i\4 tires all around— Wheel base— I201nches. 

—All the features of the Glide are built In. It wouldn't 
be a Glide If It didn't have them mil. 

— There is no more graceful carmade. Itsappearance 
suggests strength, reliability and that quiet purposeful 
©erformance which gives it..the name— Glide. 

— Detailed information will interest' von if v«n are seeking * 
standard car of the best type ;it a price fixed at the point ot safety. 
Write us today. We invite comparison and an opportunity t* 
demonstrate. 

THE BARTHOLOMEW COMPANY 

Standard Manufacturers A M. C. M. A. 

603 Glide St., Peoria, 111. 

Glide Model " G" Special Touring Car, seats t ; 
wheel base 130 Inches ; K4x4<-lncl. tires— $8,600. 

GLID1C Cars will be exhibited at tie Chicago Show, floor space 
H-l, immediately at the ripht of the main entrance, Wabash Ave. 




BY MAIL 



I won the World's First Prize in Penman- 
ship. By my new system I can make an ex- 
pert penman of you by mail. I also teach 
Boob-kecpi "g and Shorthand. Am placing 
my students as instructors in commercial col- 
leges. If you wish to becomea better penman, 
write mo. I will send you FREE one of my 
Favorite Pens and a copy of the Rausomerian 
Journal. Inclose stamp. 

C. W. RANSOM, 

_ 8824 Euclid Ave., Kansas City, Missouri 



CYCLOPEDIA OF 

JYIL ENGINEERING 

Just from the press— Eight 
volumes: 3,908 pages, 7x10 
inches; 3,000 illustrations, 
full page plates, diagrams, 
tables, formulas, etc.; bound 
in half morocco; supplemented 
with a series of practical test 
questions and indexed for a 
ready reference. 

This is the first complete, comprehen- 
sive and authoritative work published 




which covers the entire field of Civil Engineering and all 
allied lines. It is an invaluable reference work and Home 
Study instructor, alive and down-to-lhe-minute — written 
by practical, technical men. Carries ihe student by easy 
steps from plane surveying, plotting and topography 
through the most advanced work in bridge engineering, 
steel and concrete construction. Shows the practicing 
engineer the easiest and best way to handle difficult prob- 
lems that arise daily in his work. 

It Costs Nothing to Look 

We will send you a set of this great Cyclopedia, by pre- 
paid express, without deposit or guarantee of any kind if 
you mention the name of your employer and occupation. 
Keep the books five days, examine them carefully, give 
them every possible test. We want you to be the judge — 
you are under no obligations. 

If you decide the books are not what you want, advise 
US and we will have them returned at our expense. If you 
keep the books send us $2.00 within five days and $2.00 
a month until you have paid the special price of $24.00. 
Regular price is $50.00. 



IMPORTANT SITHJECTS COYERKU 

Plane Surveying — Mechanical Drawing — 
Plotting and Topography — Railroad Engin- 
eering— Statics— Strength of Materials — Koof 
Trusses and Mill Building Construction— Cost 
Analysis in relation to Engineering — Masonry 
and Reinforced Concrete — Steel Construction 
— Practical Problems In Construction— Bridge 
Engineering — Highway Construction — Hy- 
draulics — W nter Supply — Irrigation Engineer- 
ing — Water Power Development — Sewers and 
■trains — Il^use Drainage and Sanitation — 
River nnd llnrb"r Improvements. 



year, as a monthly supplement the 
TECHNICAL WORLD MAG-AZINE 

A regular $1.50 monthly, presenting twentieth century facts in 
plain English. Latest discussion on timely t*pics in Science. In- 
ventions, Discovery, Industry, etc. The stron {rest serial of the 
season, "Who Owns The Earth," appears in the February issue. 

AMERICAN SCHOOL OF CORRESPONDENCE 



CHICACO, U. S. A. 

Scientific American, P-6-»H9 
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